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In the title polymeric comound, [Pb(C;Hs03),(Ci4H 5N»)],,
the Pb" atom is located on a twofold rotation axis and is
coordinated by two N atoms from one 2,9-dimethyl-1,10-
phenanthroline (dmphen) ligand and six O atoms from four 2-
hydroxybenzoate anions. The compound forms a zigzag
polymeric chain along the ¢ axis through bridging hydroxy
groups of two 2-hydroxybenzoate ligands. The crystal packing
is stabilized by the intramolecular hydrogen bonding and 77—
interactions between dmphen rings of neighboring molecules,
with a distance between the ring planes of 3.385 (3) A.

Related literature

For information on the coordination chemistry of lead, see:
Kovalevsky et al.(2003).

Experimental
Crystal data

[Pb(C7H;05)5(Ci4H12N,)] vV =25012 (4) A®

M, = 689.67 Z=4
Orthorhombic, Pbcn Mo Ka radiation
a =19.6407 (19) A =679 mm™!

b =12.9690 (12) A T=293(2)K

¢c=9.8195(9) A 0.24 x 0.15 x 0.12 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 1997)
Tmin = 0.241, Tax = 0.443

17366 measured reflections
2323 independent reflections
1682 reflections with I > 20(I)
Rine = 0.034

Refinement

R[F? > 20(F*)] = 0.018
WR(F?) = 0.044
S=104

2323 reflections

169 parameters

H-atom parameters constrained
APmax = 044 ¢ A7

APmin = —0.68 ¢ A7

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
O3—H3---02 0.82 1.77 2.507 (4) 148

Data collection: SMART (Bruker, 1997); cell refinement: SAINT
(Bruker, 1997); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Bruker, 1997); software used to prepare material for
publication: SHELXTL.
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Supplementary data and figures for this paper are available from the
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Comment

The coordination chemistry of lead(I) with N and O donor ligands has been investigated in the past decade and frequently
discussed as lead is an environmental pollutant with severe toxic effects (Kovalevsky et al.2003). Recently, we obtained
the title lead(IT) complex, (I), by reaction of lead acetate, sodium salicylate and dmphen in ethanol/water mixtures, and its

crystal structure is reported here.

A segment of the polymeric structure of (I) is illustrated in Fig.1. The pb'! atom, which lies on a twofold axis, is coordin-
ated by two N atoms from dmphen, two O atoms from hydroxy groups of the two 2-hydroxy-benzoate ligands, and four O
atoms of carboxylate groups from another two 2-hydroxy-benzoate ligands (Figure 1). The dmphen ligand lies about the
twofold axis and chelates to the Pb'! atom with Pb—N distances of 2.516 (3) A. The six Pb—O bonds are divided into
three groups with the different bond distances of 2.656 (3), 2.695 (3) and 2.887 (4) A, respectively. The molecular structure
forms a one-dimensional chain linked through two bridging 2-hydroxy-benzoate groups. An intra-molecular hydrogen bond
between the coordinated hydroxy group and carboxyl O atom (Figure 1 and Table 1) stabilizes the conformation of the
hydroxybenzoate ligands. Adjacent chains are connected by n-w interactions with a distance of 3.385 (3)A between dmphen

rings of neighboring molecules, forming a three-dimensional framework structure (Figure 2).

Experimental

To a solution of 2,9-dimethyl-1,10-phenanthroline (C14H12N7'0.5H50, 0.1088 g, 0.5 mmol), 2-hydrooxy-benzoate (0.0696

g, 0.5 mmol) and sodium hydroxide (0.0185 g,0.5 mmol) in ethanol/water (v:iv=1:10, 11 ml) was added a solution of
Pb(CH3COO); (0.1902 g, 0.5 mmol) in distilled water (5 ml). The resulting solution was stirred for 4 h at 323 K and filtered.

Colorless single crystals of (I) were obtained by slow evaporation of the filtrate over 4 days.

Refinement

The carbon-bound H atoms were placed in calculated positions (C—H = 0.93 A), and were included in the refinement in the
riding model approximation, with Ujso(H) = 1.2 Ugq(C). The hydroxyl H atoms were placed in calculated positions (O—H
=0.82 A) and refined with free torsion angles to fit the electron density, with Ujso(H) = 1.5 Ueq(O).
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Figures

. 'y Fig. 1. A segment of the polymeric structure of (I). hydrogen bonds are shown as dashed
’ . lines. Displacement ellipsoids are drawn at the 30% probability level. [Symmetry codes: (i)
= & Nx+ 1Ly, —=z+52;()x,—y+1,z+ 1/2; (iii)) x+ 1, -y + 1, =z + 2]

Fig. 2. Crystal packing of (I) showing the n-m interactions between the dmphen rings.

catena-Pon[(2,9-dimethy|-1,1O-phenanthroline-KZN,N')Iead(lI)]- di-p-2-hydroxybenzoato-

0',0":0%30%:0',0"

Crystal data
[Pb(C7H503)2(C14H12N)]
M, = 689.67

Orthorhombic, Pbcn

Hall symbol: -P 2n 2ab
a=19.6407 (19) A
b=12.9690 (12) A
c=9.8195(9) A
V'=2501.2 (4) A’
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=293(2)K

¢ and o scans

Absorption correction: multi-scan
(SADABS; Bruker, 1997)

Tmin = 0.241, Tpax = 0.443

17366 measured reflections

Refinement

Refinement on F>

Foop= 1336
Dy=1831 Mgm >

Mo Ka radiation
1=0.71073 A

Cell parameters from 5195 reflections
0 =2.8-26.9°

w=6.79 mm '

=293 (2)K

Block, yellow

0.24 x 0.15 x 0.12 mm

2323 independent reflections

1682 reflections with /> 20(/)
Rint=0.034

Omax = 25.5°

Omin = 2.8°

h=-23-23

k=-15—-15
[=-11—-11

Secondary atom site location: difference Fourier map
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Hydrogen site location: inferred from neighbouring

Least-squares matrix: full .
sites

R[F2 > 2(;(F2)] =0.018 H-atom parameters constrained

w=1/[c2(Fy?) + (0.0159P)% + 3.2022P]

WR(F?) = 0.044 , 5
where P = (F,> + 2F2)/3

S=1.04 (A6 )max = 0.002
2323 reflections Apmax =044 ¢ A3
169 parameters Apmin = —0.68 ¢ A7

Primary atom site location: structure-invariant direct

Extinction correction: none
methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes)
are estimated using the full covariance matrix. The cell e.s.d.'s are taken
into account individually in the estimation of e.s.d.'s in distances, angles
and torsion angles; correlations between e.s.d.'s in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)

treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving L.s. planes.

Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on Fz, conventional R-factors R are based
on F, with F set to zero for negative F2. The threshold expression of

F? > 2sigma(F2) is used only for calculating R-factors(gt) efc. and is

not relevant to the choice of reflections for refinement. R-factors based

on F? are statistically about twice as large as those based on F, and R-

factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Pbl 0.5000 0.681947 (12) 1.2500 0.02840 (7)
o1 0.39415 (14) 0.73146 (19) 1.0950 (3) 0.0421 (7)
02 0.46065 (14) 0.6121 (2) 1.0038 (3) 0.0509 (7)
03 0.41486 (16) 0.4894 (2) 0.8289 (3) 0.0676 (10)
H3 0.4414 0.5131 0.8854 0.101*
NI 0.54686 (15) 0.8440 (2) 1.1448 (3) 0.0283 (7)
Cl 0.59274 (19) 0.8427 (3) 1.0457 (4) 0.0330 (8)
2 0.61983 (19) 0.9346 (3) 0.9934 (4) 0.0410 (9)
H2 0.6525 0.9320 0.9249 0.049*
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C3
H3A
C4
C5
C6
Hé6
C7
H7A
H7B
H7C
C8
C9
C10
H10
Cl11
H11
Cl12
H12
Cl13
H13
Cl14

0.5986 (2)
0.6164
0.54957 (19)
0.52573 (17)
0.5238 (2)
0.5401
0.6143 (2)
0.6383
0.6437
0.5749
0.3607 (2)
0.35326 (18)
0.29722 (19)
0.2917
0.2497 (2)
0.2128
0.2578 (2)
0.2257
0.3120 (2)
0.3163
0.40548 (19)

1.0276 (3)
1.0884
1.0310 (3)
0.9357 (3)
1.1256 (3)
1.1880
0.7411 (3)
0.7027
0.7521
0.7030
0.5531 (3)
0.6393 (3)
0.7031 (3)
0.7608
0.6826 (3)
0.7264
0.5956 (4)
0.5810
0.5310 (3)
0.4723
0.6634 (3)

Atomic displacement parameters (142 )

Pbl
0O1
02
03
N1
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
Cl13
Cl14

Ull
0.03391 (11)
0.0499 (17)
0.0411 (17)
0.076 (2)
0.0315 (17)
0.033 (2)
0.039 (2)
0.047 (2)
0.040 (2)
0.0288 (17)
0.055 (3)
0.043 (3)
0.047 (2)
0.030 (2)
0.035 (2)
0.032 (2)
0.049 (3)
0.063 (3)
0.037 (2)

Geometric parameters (4, °)

Pb1—NI1

U22
0.02267 (9)
0.0371 (15)
0.0631 (18)
0.0532 (19)
0.0251 (15)
0.032 (2)
0.044 (2)
0.036 (2)
0.0274 (19)
0.0301 (19)
0.0255 (19)
0.043 (2)
0.038 (2)
0.0321 (19)
0.046 (2)
0.067 (3)
0.067 (3)
0.051 (3)
0.0318 (19)

2.516 (3)

1.0422 (4) 0.0412 (10)

1.0069 0.049*

1.1463 (4) 0.0325 (8)

1.1951 (3) 0.0271 (7)

1.2008 (4) 0.0408 (10)

1.1675 0.049*

0.9886 (4) 0.0452 (10)

1.0571 0.068*

0.9118 0.068*

0.9601 0.068*

0.8161 (4) 0.0420 (9)

0.9001 (4) 0.0309 (8)

0.8802 (4) 0.0418 (10)

0.9353 0.050*

0.7808 (4) 0.0505 (12)

0.7677 0.061*

0.7005 (5) 0.0552 (12)

0.6336 0.066*

0.7180 (4) 0.0555 (12)

0.6642 0.067*

1.0067 (4) 0.0326 (8)
U33 U12 U13 U23
0.02861 (10) 0.000 ~0.00428 (10)  0.000
0.0393 (16) 0.0065 (13) ~0.0091 (13) ~0.0094 (13)
0.0486 (17) 0.0182 (15) ~0.0138 (14) ~0.0164 (15)
0.073 (2) 0.0292 (17) ~0.0294 (19) ~0.0326 (17)
0.0284 (16) 0.0009 (13) 0.0007 (13) ~0.0006 (12)
0.034 (2) 0.0013 (17) 0.0004 (17) ~0.0017 (16)
0.040 (2) ~0.0061 (19) 0.0102 (18) 0.0028 (19)
0.041 (2) ~0.0098 (19) 0.0067 (19) 0.0072 (17)
0.0303 (19) ~0.0050 (17) ~0.0022 (16) 0.0037 (16)
0.0225 (16) 0.0018 (15) 0.0007 (14) ~0.0014 (15)
0.041 (2) ~0.0057 (17) ~0.0036 (17) 0.0023 (16)
0.050 (3) 0.004 (2) 0.015 (2) ~0.003 (2)
0.041 (2) 0.0015 (19) ~0.009 (2) ~0.0066 (19)
0.0305 (19) ~0.0013 (16) ~0.0011 (16) 0.0034 (16)
0.044 (2) 0.0038 (19) 0.0001 (19) ~0.0031 (19)
0.053 (3) 0.002 (2) ~0.0090 (19) 0.008 (2)
0.049 (3) ~0.015 (2) ~0.017 (2) -0.002 (2)
0.052 (3) ~0.006 (2) ~0.015 (2) -0.013 (2)
0.0295 (19) ~0.0016 (17) ~0.0012 (17) 0.0040 (16)

C3—C4 1.405 (5)
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Pbl_N1! 2.516 (3) C3—H3A 0.9300
Pb1—O1 2.656 (3) C4—C5 1.405 (5)
Pbl—Ol! 2.656 (3) C4—C6 1.432 (5)
Pb1—O2 2.695 (3) C5—C5'! 1.478 (7)
Pb1—02! 2.695 (3) C6—C6' 1.344 (8)
Pbl—03ii 2.887 (3) C6—H6 0.9300
Pbl1—O3lii 2.887 (3) C7—H7A 0.9600
Pbl—Cl4 3.035 (4) C7—HT7B 0.9600
Pbl—C14! 3.035 (4) C7—H7C 0.9600
01—Cl4 1.257 (4) Cc8—C13 1.387 (5)
02—Cl4 1.272 (4) C8—C9 1.397 (5)
03—C8 1.353 (4) C9—C10 1.390 (5)
03—Pbliil 2.887 (3) C9—Cl4 1.499 (5)
03—H3 0.8200 C10—Cl1 1377 (5)
NI—Cl 1.326 (4) C10—H10 0.9300
NI—C5 1.353 (4) Cl1—C12 1.385 (6)
Ccl1—C2 1.402 (5) Cl11—HI1 0.9300
c1—c7 1.495 (5) Cl12—C13 1.366 (6)
Cc2—C3 1.364 (5) CI12—HI2 0.9300
C2—H2 0.9300 CI3—HI3 0.9300
N1—Pbl—NI1! 66.71 (13) C1—N1—Pbl 122.6 (2)
NI—Pbl—O1 81.32 (9) C5—N1—Pbl 118.2 (2)
NI_Pbl_O1 75.34 (8) N1—C1—C2 121.1 3)
NI—Pbl—O1! 75.34 (8) N1—C1—C7 118.6 (3)
NI'—Pbl—oO1! 81.32 (9) C2—C1—C7 120.3 (3)
Ol1—Pbl—Ol! 152.01 (11) C3—C2—Cl1 120.4 (4)
N1—Pbl—02 91.01 (9) C3—C2—H2 119.8
N1—Pbl—O2 122.98 (9) Cl—C2—H2 119.8
O1—Pb1—02 48.90 (8) C2—C3—C4 119.5 (4)
O1_Pbl_02 145.09 (8) C2—C3—H3A 120.2
NI—Pbl—O2! 122.97 (9) C4—C3—H3A 120.2
NI_Pbl_02 91.01 (9) C5—C4—C3 116.7 (3)
O1—Pbl—02! 145.09 (8) C5—C4—C6 120.6 (3)
Ol _Pb1—02! 48.90 (8) C3—C4—C6 122.7 (3)
02— Pbl_02! 140.70 (12) N1—C5—C4 123.1(3)
N1—Pbl—O03' 164.79 (9) N1—C5—C5! 118.42 (19)
N1'—Pbl—03'i 108.72 (10) C4—C5—C5' 118.5(2)
O1—Pbl—03'! 83.49 (8) C6'—C6—C4 121.0 (2)
O1_Pbl—03il 119.06 (8) C6'—C6—H6 119.5
02—Pbl—O03l 79.39 (9) C4—C6—H6 119.5
02'_Ppb1—03 70.51 (8) Cl—C7—H7A 109.5
N1—Pb1—O3fi 108.72 (10) C1—C7—H7B 109.5
N1'—Pb1—03ii 164.79 (9) H7A—C7—H7B 109.5
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O1—Pb1—o03'
O1'—Pb1—03'il
02—Pb1—O3'
02—Pb1—03'
03 —pb1—03l
N1—Pbl—Cl4
N1'—Pbl—C14
O1—Pbl—Cl4
01 —Pbl—C14
02—Pbl—Cl4
02'—Pbl—Cl14
03 _Pbl—C14
03'_pp1—Cl14
N1—Pbl—C14!
N1'—Pbl—C14!
O1—Pbl—C14!
o1 —Pbl—C14!
02—Pbl—C14!
02—Pbl—C14!
03 —pb1—C14i
03'_pp1—C14!
C14—Pbl—C14!
C14—01—Pbl
C14—02—Pbl

C8—03—Pb1il
C8—03—H3
pb1ii_03—H3
Cl—N1—C5
N1—Pbl—O1—C14
N1—Pbl—01—C14
01'—Pbl—01—C14
02—Pbl—01—C14
02—Pbl—01—Cl4
03" —Pbl—0O1—Cl4
03'l_pp1—01—C14
Cl14—Pbl—0O1—Cl4
N1—Pbl—02—C14
N1—Pbl—02—C14
01—Pbl—02—C14
O1'—Pbl—02—C14
02—Pbl—02—Cl14
03" —Pb1—02—Cl14

119.06 (8)
83.49 (8)
70.51 (8)
79.39 (9)
79.34 (14)
88.10 (9)
99.53 (10)
24.37 (8)
161.67 (9)
24.75 (8)
148.74 (9)
78.23 (9)
94.70 (9)
99.53 (10)
88.10 (9)
161.67 (9)
24.37 (8)
148.74 (9)
24.75 (8)
94.70 (9)
78.23 (9)
170.91 (13)
95.0 (2)
92.7 (2)
154.2 (2)
109.5
95.9

119.1 3)
104.8 (2)
172.9 (2)
138.4 (2)
58(2)
~117.2 2)
~75.8 (2)
-1.8(2)
~161.1 3)
-83.3(2)
~20.6 (3)
-5.7(2)
~148.6 (2)
125.0 (2)
84.9 (2)

C1—C7—H7C
H7A—C7—H7C
H7B—C7—H7C
03—C8—C13
03—C8—C9
C13—C8—C9
C10—C9—C8
C10—C9—C14
C8—C9—Cl4
C11—C10—C9
C11—C10—H10
C9—C10—H10
C10—C11—CI2
C10—C11—H11
C12—Cl1—H11
C13—C12—Cl1
C13—C12—HI2
Cl1—CI2—HI12
C12—C13—C8
C12—C13—HI3
C8—CI13—HI13
01—Cl4—02
01—C14—C9
02—C14—C9
01—CI14—Pbl
02—C14—Pbl
C9—C14—Pbl

Pbl—N1—C5—C4
Cl—N1—C5—C5!
Pbl—NI1—C5—C5!
C3—C4—C5—N1
C6—C4—C5—N1
C3—C4—C5—C5!
C6—C4—C5—C5'
C5—C4—C6—C6'
C3—C4—C6—C6'!
Pb1il_03—C8—C13
Pb1il—03—C8—C9
03—C8—C9—C10
C13—C8—C9—C10
03—C8—C9—Cl4

109.5
109.5
109.5
118.7 (4)
121.1 (3)
120.2 (4)
118.4 (3)
121.0 3)
120.5 (3)
121.4 (4)
119.3
119.3
118.9 (4)
120.6
120.6
121.2 (4)
119.4
119.4
119.8 (4)
120.1
120.1
122.3 (3)
120.5 (3)
117.3 (3)
60.66 (19)
62.50 (19)
170.1 (2)

178.6 (3)
179.6 (4)
-2.5(5)
~13(5)
178.1 (4)
179.8 (4)
~0.8 (6)
~0.1(7)
179.2 (5)
6.3 (9)
~174.0 (4)
178.7 (4)
~1.6 (6)
0.0 (6)
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03_pp1—02—C14 167.2 (2) C13—C8—C9—C14 179.7 (4)
C14—_Pbl—0O2—C14 166.4 (2) C8—C9—C10—C11 0.1 (6)
N1'—Pbl—NI—C1 178.7 (3) Cl14—C9—C10—C11 178.7 (3)
O1—Pb1—N1—C1 —103.6 (3) C9—C10—Cl11—CI12 0.9 (6)
01'—Pbl—N1—C1 92.0 (3) C10—C11—C12—CI13 -0.4 (7)
02—Pbl1—N1—C1 =55.5(3) C11—C12—C13—C8 -1.1(7)
02 Pb1—N1—C1 103.5 (3) 03—C8—C13—CI2 —178.2 (4)
03%_pPb1—N1—C1 —105.9 (4) C9—C8—CI13—CI2 2.1(7)
03il_pp1_NI1_—C1 14.2 (3) Pbl—O1—C14—02 -11.0 (4)
C14—Pbl—N1—ClI —-80.1 (3) Pbl—O1—C14—C9 168.7 (3)
C14—Pb1—N1—C1 94.9 (3) Pbl—02—C14—O01 10.8 (4)
N1'—Pbl—N1—C5 0.90 (19) Pbl—02—C14—C9 —168.9 (3)
O1—Pb1—N1—C5 78.6 (2) C10—C9—C14—01 11.9 (5)
O1'—Pb1—N1—C5 —85.8(2) C8—C9—C14—01 -169.5 (4)
02—Pb1—N1—C5 126.7 (2) C10—C9—C14—02 —168.5 (4)
02—Pbl—N1—C5 -74.2 (3) C8—C9—C14—02 10.2 (5)
03%_Pb1—N1—C5 76.3 (4) N1—Pbl—C14—01 -73.0 (2)
031__Pbl—N1—C5 ~163.5 (2) N1'—Pbl—C14—O1 =7.0(2)
C14—Pbl—N1—C5 102.1 (3) 01'—Pb1—C14—01 —98.1 (4)
Cl4'—Pbl—N1—C5 -82.8 (3) 02—Pb1—C14—O01 —169.5 (4)
C5—N1—C1—C2 0.4 (5) 02'—Pbl—C14—01 101.1 (3)
Pbl—N1—C1—C2 -177.3 (3) 031_pPbl—C14—O01 100.3 (2)
C5—N1—C1—C7 —-178.5 (3) 03ii_pp1—C14—01 178.4 (2)
Pbl—N1—C1—C7 3.8(5) N1—Pbl—C14—02 96.5 (2)
NI—CI1—C2—C3 —1.0 (6) N1—Pbl—C14—02 162.5 (2)
C7—C1—C2—C3 177.8 (4) O1—Pb1—C14—02 169.5 (4)
Cl—C2—C3—C4 0.4 (6) 01 —Pb1—C14—02 71.4 (4)
C2—C3—C4—C5 0.7 (5) 02 Pb1—C14—02 -89.3 (3)
C2—C3—C4—C6 —178.7 (4) 031_Pbl—C14—02 -90.2 (2)
C1—N1—C5—C4 0.7 (5) 03ii_pp1—C14—02 -12.1(2)

Symmetry codes: (i) —x+1, y, —z+5/2; (ii) x, —y+1, z+1/2; (iii) —x+1, —y+1, —z+2.

Hydrogen-bond geometry (4, ©)

D—H-A D—H H-A DA D—H4
03—H302 0.82 1.77 2.507 (4) 148
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catena-Poly[[(2,9-dimethyl-1,10-phenan-
throline-x*N,N")lead(I1)]-di-u-2-hydroxy-
benzoato-x*0',0":0%x*0*:0',0"1.
Corrigendum
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A reference in the paper by Xuan & Zhao [Acta Cryst. (2007),
E63, m2678] is replaced.

In the paper by Xuan & Zhao (2007), the reference to
Kovalevsky et al. (2003) in the Related literature and Comment
should be replaced by a reference to Shimoni-Livny et al
(1998), as given below.
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