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Abstract

Cy3H2,N,04Pb, orthorhombic, Phcn (no. 60), a = 18.691(2) A,
b=12.611(1) A, c=11.092(1) A, V¥=2614.7 A z=4,
Ry(F) =0.0220, wR,ef(FQ) =0.0671, T=296 K.

Table 1. Data collection and handling.

Crystal: colourless blocks, size 0.35x0.43x0.49 mm
Wavelength: Mo K, radiation (0.71073 A)

u: 65.07 cm’

Diffractometer, scan mode: CCD area detector, ¢ and w

260 max: 51°

N(hkl)measureds N(hkD) ynigue: 18569, 2440
Criterion for Zous, N(hkl)y: Lobs > 2 0(1ohs), 1844
N(param);efined: 180

Programs: SHELX [15]

Source of material

Allreagents and solvents obtained from commercial sources were
used without further purification. To a solution of 2,9-dimethyl-
1,10-phenanthroline (0.5 mmol), 2,4-dihydroxybenzoate (0.5
mmol) and sodium hydroxide (0.5 mmol) in ethanol/water (v:v =
1:10, 10 ml) was added a solution of Pb(CH;COO), (0.5 mmol) in
distilled water (5 ml). The resulting solution was stirred for 10 h at
323 K. After filtration, the clear solution was left to slowly evapo-
rate in air at room temperature to give colourless block-shaped
crystals of the title compound suitable for X-ray diffraction over 4
days.

* Correspondence author (e-mail: xxxiandong@sina.com)

Discussion

The investigation of the coordination chemistry of lead(Il) has
been carried out in the past decade [ 1-3] since lead poisoning is a
type of metal poisoning caused by the increased levels of the
heavy metal in the humans body [4—6]. During the treatment of
lead poisoning, the chelating agents with N and O donors such as
CaNayedta (edta = ethylendiaminetetraacetate) were often used
[7]. The high coordinated ability of chelating agent can allow it to
form nontoxic complexes with lead, thus this can effectively de-
crease the content of lead ions [8]. Additionally, new and previ-
ously reported lead(Il) complexes are unusually diverse due to its
antibonding character [9—14]. Therefore, the structural informa-
tion, obtained from crystallographic data, can help to understand
the complicate interacting systems, and has important role in
study on the toxicity of lead. Recently, we obtained the title
lead(II) complex, by reaction of lead acetate, sodium salicylate
and 2,9-dimethyl-1,10-phenanthroline (DMPHEN) in etha-
nol/water mixtures, and herein we report its crystal structure.
Closely related Pb(II) complexes can be found in the literature
[12—13]. A segment of the polymeric structure of the title com-
pound is given in the figure, and the experimental crystal parame-
ters are summarized in Tablel. Each Pb", located on a two-fold
axis, is eight-coordinated by two nitrogen atoms from one
dmphen ligand (Pb—N= 2.516(3) A) and six oxygen atoms from
three 2,4-dihydroxybenzoate ligands. Amongst them, four oxy-
gen atoms of carboxylate groups from two benzoate ligands be-
have as bidentate ligands to one Pb ion with Pb—O distances of
2.683 and 2.705 A, respectively. Two oxygen atoms of hydroxo
groups from another two benzoate ligands directly interact with
Pb. The molecular structure forms a one-dimensional polymer
chain running along the ¢ axis linked through two bridging 2,4-
hydroxybenzoate groups with a Pb—O distances of 2.901 A. The
distance between adjacent Pb ions is about 6.999 A. In this crys-
tal, all of the hydroxy groups participate in the formation of the
intermolecular and intramolecular O—H:--O hydroxy bonds. The
intramolecular hydrogen bonds between the hydrogen group on
the 4 site and carboxyl O atom stabilizes the conformation of the
hydroxybenzoate ligands. Summing up all interactions a three-di-
mensional framework structure is present. Due to the presence of
hydroxy group on 4 site, this compound is largely different to the
compound formed by the 2-hydroxybenzoate, which is stabilized
by 7z-7 interaction between DMPHEN ring to form a simple bi-
nuclear structure as reported by Xuan [10]. As for the simple
combination of the 4-hydroxybenzoate with DMPHEN, only a
centrosymmetric binuclear compound was obtained [11].



Table 2. Atomic coordinates and displacement parameters (in A?). Table 2. continued.

Atom Site X y z Usso Atom Site X y z Usso
H4) 8d 0.9341 0.0078 0.4133 0.093 H(10) 8d 1.1461 0.4310 0.4409 0.065
H®3) 8d 0.6792 0.1625 0.1382 0.075 H(14A) 8d 1.1258 0.1856 0.5519 0.077
H(5) 8d 0.8111 —-0.0039 0.1979 0.049 H(14B) 8&d 1.1406 0.2457 0.4307 0.077
H(4A) 8d 0.7136 0.2654 0.2971 0.047 H(14C) 8d 1.0637 0.2025 0.4588 0.077
HQ3A) 8d 0.7897 0.2804 0.4572 0.049 H(17) 8d 1.0394 0.6887 0.6720 0.069
H(11) 8d 1.1121 0.5879 0.5234 0.067

Table 3. Atomic coordinates and displacement parameters (in A%).

Atom Site X y z U]1 U22 U33 U12 U13 U23
O(4) 8d 0.9096(2)  —0.0062(2) 0.3541(3) 0.067(2) 0.060(2) 0.059(2) 0.043(2) —-0.033(2) —-0.028(2)
0(3) 8d 0.7058(2) 0.1110(2) 0.1437(3) 0.052(2) 0.051(2) 0.047(2) 0.015(2) —-0.027(2) —-0.010(1)
O(1) 8d 0.8889(1) 0.2285(2) 0.6124(2) 0.032(2) 0.046(2) 0.035(2) 0.009(1) —0.008(1) —-0.015(1)
0(2) 8d 0.9510(2) 0.0958(2) 0.5363(2) 0.042(2) 0.059(2) 0.046(2) 0.026(2) —-0.020(1) —-0.019(1)
C(6) 8d 0.7533(2) 0.1271(4) 0.2346(3) 0.031(2) 0.040(2) 0.034(2) —-0.000(2) -0.011(2) 0.001(2)
C(5) 8d 0.8073(3) 0.0537(4) 0.2499(3) 0.051(3) 0.036(2) 0.037(2) 0.012(2) —-0.014(2) -0.011(2)
C4) 8d 0.7483(2) 0.2138(3) 0.3104(4) 0.033(2) 0.040(2) 0.044(2) 0.014(2) —-0.009(2) —-0.007(2)
C(3) 8d 0.7948(2) 0.2232(3) 0.4051(4) 0.036(2) 0.042(2) 0.044(2) 0.013(2) —-0.013(2) —-0.019(2)
C(2) 8d 0.8559(2) 0.0664(3) 0.3438(3) 0.035(2) 0.031(2) 0.034(2) 0.013(2) —-0.010(2) —-0.003(2)
C(1) 8d 0.8493(2) 0.1502(3) 0.4264(3) 0.025(2) 0.033(2) 0.027(2) 0.003(2) —-0.003(2) —-0.002(2)
C(7) 8d 0.8985(2) 0.1593(3) 0.5310(4) 0.028(2) 0.039(2) 0.034(2) 0.001(2) —-0.004(2) 0.001(2)
Pb(1) 4c 1 0.16928(1) % 0.0246(1) 0.0257(1) 0.0266(1) 0 —-0.00497(7) 0

N(1) 8d 1.0445(2) 0.3350(2) 0.6485(3) 0.028(2) 0.032(2) 0.031(2) 0.001(1) 0.002(1) 0.001(1)
C(13) 8d 1.0241(2) 0.4295(3) 0.6986(4) 0.034(2) 0.033(2) 0.031(2) —-0.002(2) —-0.002(2) —-0.000(2)
C(9) 8d 1.0875(2) 0.3354(3) 0.5522(4) 0.034(2) 0.045(3) 0.037(2) 0.000(2) 0.007(2) 0.003(2)
C(11) 8d 1.0946(3) 0.5248(4) 0.5551(5) 0.069(3) 0.039(3) 0.060(3) —-0.014(2) 0.016(3) 0.013(2)
C(10) 8d 1.1145(3) 0.4318(4) 0.5057(4) 0.055(3) 0.056(3) 0.051(3) —0.008(2) 0.023(2) 0.009(2)
C(12) 8d 1.0482(2) 0.5275(3) 0.6529(4) 0.051(3) 0.032(2) 0.048(3) —-0.005(2) 0.006(2) 0.007(2)
C(14) 8d 1.1060(3) 0.2333(4) 0.4932(4) 0.054(3) 0.054(3) 0.047(3) 0.001(2) 0.021(2) —-0.004(2)
Cc(17) 8d 1.0234(3) 0.6246(4) 0.7034(5) 0.076(3) 0.027(2) 0.069(3) —-0.006(2) 0.005(3) 0.007(2)
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