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In the title compound, [Pb(C;H4FO,),(C,HgN,),(H,0)5] -
2H,0, the Pb" atom is coordinated by four N atoms from two
bidentate chelating 1,10-phenanthroline (phen) ligands, four
O atoms from two 2-fluorobenzoate ligands and a half-
occupied water molecule in an irregular coordination
geometry. One carboxylate O atom and two F atoms are each
disordered over two sites with occupancy factors of 0.558 (6)
and 0.442 (6). The two crystallographically independent phen
ligands are co-planar [dihedral angle 0.0 (2)°]. Centroid-
centroid distances of 3.659 (7) and 3.687 (7) A indicate 7-7
stacking interactions between neighboring phen ligands. In the
crystal, O—H---O, C—H- - -Fand C—H- - -O hydrogen bonds
link the complex molecules and uncoordinated water mol-
ecules into a supramolecular network.

Related literature

For other complexes with a 2(or 4)-fluorobenzoate ligand, see:
Zhang et al. (2005). For related structures, see: Zhang (2004,
2005, 2006a,b,c).
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Experimental

Crystal data

[Pb(C7H4F02)2(C12H8N2)2' ,3 =7723 (3)0
(H,0)05]-2H,0 y =86.20 (3)°

M, = 890.84 V =1727.0 (6) A3

Triclinic, PT Z=2

a=9833(2) A Mo Ko radiation

b =11.568 (2) A w=495mm™!

¢ =15766 (3) A T =290 K

a=81.11 (3)

Data collection

Bruker SMART APEX CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tinin = 0.330, Trpax = 0.448

Refinement

R[F? > 20(F%)] = 0.032
wR(F?) = 0.078

S =102

10232 reflections

0.34 x 0.19 x 0.16 mm

28426 measured reflections
10232 independent reflections
7916 reflections with 7 > 20(1)
Rin = 0.028

3 restraints

H-atom parameters constrained
ApPmax = 133 ¢ A3

APmin = —=0.77 ¢ A™3

466 parameters

Table 1 .

Selected bond lengths (A).

Pb1—O1 2.957 (8) Pb1—N1 2.796 (3)
Pb1—O1’ 2.866 (9) Pbl—N2 2.656 (3)
Pbl1—02 2.631 (3) Pb1—N3 2.768 (3)
Pbl1—03 2.575 (3) Pbl—N4 2.906 (3)
Pb1—04 2.570 (3) Pbl—O7W 2.965 (7)
Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
OSW—H5WA- --02 0.85 1.98 2.796 (4) 162
O5W—H5WB-. - -O6W 0.85 1.97 2757 (5) 153
O6W—H6WA- - -O5W! 0.85 1.98 2.809 (6) 163
O6W—H6WB-. - -04 0.85 1.97 2.818 (3) 175
O6W—H6WA- - -O5W* 0.85 1.98 2.809 (6) 163
OTW—HTWA. - .01’ 0.85 1.98 2.496 (5) 118
O7TW—HTWB- --01'" 0.85 1.99 2.565 (2) 124
C8—HS8. - -F1i 0.93 2.54 3.310 (7) 141
C30—H30- - -F1'" 0.93 2.50 3.032 (12) 115
C29—H29- --03" 0.93 2.46 3311 (5) 153

Symmetry codes: (i) —x+2, —y +2,—z; (ii) —x+1, —y+2, —z+1; (iii)) x+ 1.y, z;
@(iv) —x+1,—-y+1,—z+1

Data collection: SMART (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
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the Jinhua Municipal Science and Technology (grant No. 2003-
01-179).
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Hemiaquabis(2-fluorobenzoato-x*O,0")bis(1,10-phenanthroline-x*N,N")lead ()
dihydrate

Su-Fang Ye and Bi-Song Zhang

S1. Comment

We have prepared the title complex by the hydrothermal reaction of freshly prepared PbCO; with 1,10-phenanthroline
(phen) and 2-fluorobenzoic acid in CH;OH/H,0, and report here its crystal structure (Fig. 1). The title compound has a
structure similar to those of complexes with halobenzoate ligands, X—CsH4sCOO-, where X is F, Cl, Br and I (Zhang,
2004, 2005, 2006a,b,c; Zhang et al., 2005). The asymmetric unit of the title compound consists of a
[Pb(C7H4FO,),(C12HsN,)2(H20)0 5] complex molecule and two uncoordinated water molecules. The Pb" atom is
coordinated by four N atoms from two bidentate chelating phen ligands, four O atoms from two 2-fluorobenzoate ligands
and a half-occupied water molecule in an irregular coordination geometry, with Pb—N bond lengths in the range of
2.656 (3) to 2.906 (3)A and Pb—O bond lengths in the range of 2.570 (3) to 2.965 (7)A (Table 1). The centroid—centroid
distances of 3.659 (7) and 3.687 (7) A indicate 7— stacking interactions between the neighboring phen ligands (Fig. 2). O
—H:-O, C—H:-'F and C—H--O hydrogen bonds are also present (Table 2 and Fig. 3). A combination of the z—z stacking

interactions and hydrogen bonds leads to a supramolecular network.

S2. Experimental

Pb(CH;C0OO0),.3H,0 (0.17 g, 0.45 mmol) was dissolved in appropriate amount of water, and then 1M Na,COj; solution
was added. PbCO; was obtained by filtration, which was then washed with distilled water for 5 times. The freshly
prepared PbCO;, phen (0.05 g, 0.25 mmol), 2-fluorobenzoic acid (0.04 g, 0.29 mmol), CH;OH/H,O (v/v = 1:2, 15 ml)
were mixed and stirred for 1.5 h. Subsequently, the resulting cream suspension was heated in a 23 ml Teflon-lined
stainless steel autoclave at 423 K for one week. After the autoclave was cooled to room temperature, the solid was
filtered off. The resulting filtrate was allowed to stand at room temperature, and evaporation for 3 weeks afforded
colorless transparent pillar-like single crystals. Analysis calculated for C;sH2F,N4OgsPb: C 51.19, H 3.26, N 6.28%;
found: C 51.06, H 3.06, N 6.13%.

S3. Refinement

The disordered O and F atoms on the ligands were refined isotropically. H atoms on C atoms were positioned
geometrically and refined as riding atoms, with C—H = 0.93 A and with Ui(H) = 1.2U,(C). H atoms of water molecules
were located in a difference Fourier map and refined with restraints of O—H = 0.85 (1) A and Ui,(H) = 1.5U,(O). The
largest peak in the final difference Fourier map is 0.24 A from atom H35 and the deepest hole is 0.52 A from atom F2'.
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Figure 1
Molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. H atoms have
been omitted for clarity. Dashed line shows the bond between Pb1 and half-occupied O7W.
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Figure 2
The 7 stacking interactions (dashed double arrows), with the centroid—centroid distances of 3.659 (7) and 3.687 (7) A.

Figure 3
The hydrogen bonds (thin dashed lines) in the title compound.

Hemiaquabis(2-fluorobenzoato-x*O,0")bis(1,10-phenanthroline- ¥*N,N")lead(ll) dihydrate

Crystal data
[Pb(C7H4FO,),(C1,HgN,)2(H,0)05]-2H,0 Triclinic, P1
M, =890.84 Hall symbol: -P 1

Acta Cryst. (2009). E65, m936-m937 sup-3
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a=9.833(2) A
b=11.568 (2) A
c=15.766 3) A
a=81.11 (3)°
B=17123 (3)°
y=86.20 (3)°
V'=1727.0 (6) A3
7Z=2

F(000) = 874

Data collection

Bruker SMART APEX CCD
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tin = 0.330, Tnax = 0.448

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F%)] = 0.032

wR(F?)=0.078

§=1.02

10232 reflections

466 parameters

3 restraints

Primary atom site location: structure-invariant
direct methods

Dy=1713 Mg m3

Mo Ko radiation, 2 = 0.71073 A

Cell parameters from 8657 reflections
0=2.7-30.5°

4=495mm!

T=290K

Pillar-like, colorless

0.34 x 0.19 x 0.16 mm

28426 measured reflections
10232 independent reflections
7916 reflections with > 2a([)
Ry =0.028

Omax = 30.5°, Opin = 2.7°
h=-14—13

k=-16—16

[=-22-522

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.0433P)*]
where P = (F,2 + 2F2)/3

(A/0)max = 0.002

Apmx =133 e A3

Appin=—0.77 e A

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso™/Ueq Occ. (<1)
Pbl 0.694779 (12) 0.832399 (10) 0.325534 (7) 0.04599 (5)
N1 0.8374 (4) 0.7952 (3) 0.4629 (2) 0.0650 (8)
N2 0.9505 (3) 0.9112 (3) 0.29959 (19) 0.0529 (7)
N3 0.4998 (3) 0.7983 (3) 0.22999 (19) 0.0535 (7)
N4 0.4509 (3) 0.6922 (3) 0.4003 (2) 0.0570 (7)
O1 0.6395 (9) 1.0811 (7) 0.3491 (5) 0.075 (2)* 0.442 (6)
ol 0.5776 (10) 1.0611 (8) 0.3514 (6) 0.112 (3)* 0.558 (6)
02 0.6834 (3) 1.0286 (2) 0.21751 (18) 0.0670 (7)
03 0.7824 (3) 0.6229 (2) 0.30117 (19) 0.0718 (8)
04 0.8193 (3) 0.7548 (2) 0.18316 (16) 0.0564 (6)
O5W 0.8186 (4) 1.0878 (3) 0.0418 (2) 0.0933 (10)
H5WA 0.7855 1.0837 0.0967 0.140*
H5WB 0.8144 1.0180 0.0321 0.140*
O6W 0.8963 (4) 0.8634 (3) 0.0076 (2) 0.1016 (11)
H6WA 0.9847 0.8631 —0.0092 0.152*
H6WB 0.8676 0.8313 0.0603 0.152*
O7W 0.5357 (7) 0.9161 (8) 0.4888 (6) 0.114 (3) 0.50
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H7WA
H7WB
F1
FI'
F2
F2'
Cl
Hl
C2
H2
C3
H3
C4
C5
H5
C6
He6
C7
C8
H8
C9
H9
Cl10
H10
Cl11
Cl12
C13
Cl4
C15
HI5
Cl6
H16
C17
H17
C18
H18
C19
HI19
C21
H21
C22
H22
C23
H23
C24
C25
H25
C26

0.5897
0.5360
0.4835 (5)
0.6161 (11)
0.9722 (9)
0.9188 (7)
0.7849 (6)
0.6973
0.8501 (7)
0.8076
0.9756 (7)
1.0213
1.0395 (5)
1.1716 (5)
1.2202
1.2265 (4)
1.3146
1.1553 (4)
1.2079 (4)
1.2944
1.1344 (5)
1.1690
1.0081 (4)
0.9593
1.0242 (3)
0.9641 (4)
0.6226 (4)
0.5605 (4)
0.5581 (7)
0.5976
0.5055 (10)
0.5106
0.4438 (12)
0.4027
0.4406 (8)
0.3991
0.4987 (5)
0.4965
0.5238 (5)
0.6039
0.4337 (5)
0.4534
0.3175 (5)
0.2570
0.2883 (4)
0.1654 (5)
0.1015
0.1415 (4)

0.9728
0.8824
1.1309 (4)
1.3066 (9)
0.4352 (8)
0.4233 (6)
0.7420 (4)
0.7103
0.7302 (5)
0.6915
0.7753 (4)
0.7676
0.8345 (4)
0.8861 (4)
0.8820
0.9402 (5)
0.9710
0.9528 (3)
1.0116 (4)
1.0457
1.0203 (4)
1.0605
0.9681 (4)
0.9727
0.9021 (3)
0.8418 (3)
1.0950 (4)
1.2106 (4)
1.3120 (6)
1.3075
1.4165 (7)
1.4823
1.4207 (9)
1.4909
1.3262 (7)
1.3324
1.2199 (5)
1.1549
0.8488 (4)
0.8915
0.8395 (4)
0.8762
0.7773 (4)
0.7707
0.7231 (4)
0.6569 (5)
0.6494
0.6059 (5)

0.4679
0.5406
0.1281 (3)
0.3310 (7)
0.2413 (6)
0.2639 (5)
0.5430 (3)
0.5529
0.6125 (3)
0.6672
0.6002 (3)
0.6467
0.5173 3)
0.5000 (4)
0.5448
0.4201 (4)
0.4099
0.3497 (3)
0.2665 (4)
0.2548
0.2018 (3)
0.1461
0.2211 (3)
0.1764
0.3638 (2)
0.4497 (2)
0.2690 (2)
0.2336 (3)
0.2687 (4)
0.3176
0.2405 (7)
0.2668
0.1708 (8)
0.1500
0.1311 (5)
0.0830
0.1615 (3)
0.1337
0.1454 (3)
0.1229
0.0906 (3)
0.0327
0.1216 (3)
0.0850
0.2079 (3)
0.2460 (4)
0.2119
0.3298 (4)

0.170% 0.50
0.170* 0.50
0.0642 (16)* 0.442 (6)
0.174 (4)* 0.558 (6)
0.1118 (17)* 0.442 (6)
0.1118 (17)* 0.558 (6)
0.0860 (14)

0.103*

0.0926 (15)

0.111*

0.0866 (15)

0.104*

0.0661 (11)

0.0812 (14)

0.097*

0.0812 (14)

0.097*

0.0618 (9)

0.0762 (13)

0.091*

0.0723 (11)

0.087*

0.0649 (10)

0.078*

0.0516 (8)

0.0554 (8)

0.0671 (10)

0.0667 (10)

0.1057 (18)

0.127* 0.442 (6)
0.162 (4)

0.195*

0.189 (6)

0.227*

0.134 (3)

0.161*

0.0873 (15)

0.105* 0.558 (6)
0.0667 (10)

0.080*

0.0769 (12)

0.092*

0.0787 (13)

0.094*

0.0644 (10)

0.0849 (14)

0.102*

0.0864 (14)
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H26 0.0612 0.5635 0.3526 0.104*
C27 0.2356 (4) 0.6151 (3) 0.3845 (3) 0.0640 (10)
C28 0.2154 (5) 0.5624 (4) 0.4730 (4) 0.0818 (14)
H28 0.1364 0.5190 0.4978 0.098*
C29 0.3075 (5) 0.5735 (4) 0.5217 (3) 0.0794 (13)
H29 0.2946 0.5380 0.5799 0.095%*
C30 0.4237 (4) 0.6403 (4) 0.4825 (3) 0.0700 (11)
H30 0.4869 0.6489 0.5170 0.084*
C31 0.3572 (3) 0.6795 (3) 0.3515 (2) 0.0508 (7)
C32 0.3842 (3) 0.7350 (3) 0.2611 (2) 0.0519 (8)
C33 0.8114 (3) 0.6510 (3) 0.2198 (2) 0.0519 (8)
C34 0.8350 (4) 0.5560 (3) 0.1620 (3) 0.0624 (9)
C35 0.7819 (6) 0.5800 (5) 0.0821 (3) 0.1034 (18)
H35 0.7385 0.6508 0.0647 0.124*
C36 0.8019 (8) 0.4873 (7) 0.0339 (5) 0.130 (2)
H36 0.7718 0.4983 -0.0188 0.156*
C37 0.8619 (9) 0.3820 (7) 0.0576 (6) 0.133 (3)
H37 0.8681 0.3236 0.0224 0.160*
C38 0.9122 (7) 0.3607 (5) 0.1308 (5) 0.114 (2)
H38 0.9570 0.2897 0.1463 0.137*
C39 0.8944 (5) 0.4497 (4) 0.1824 (3) 0.0824 (12)
Atomic displacement parameters (42)

Ull U22 (_]33 U12 Ul3 UZ3
Pbl 0.05017 (8) 0.04824 (8) 0.04002 (7) —0.00731 (5) —0.01187 (5) —0.00214 (5)
N1 0.084 (2) 0.066 (2) 0.0500 (17) —0.0199 (17) —0.0252 (16) 0.0001 (14)
N2 0.0529 (15) 0.0569 (17) 0.0524 (16) —0.0064 (13) —-0.0191 (13) —-0.0061 (13)
N3 0.0539 (16) 0.0579 (17) 0.0510 (16) —0.0040 (13) —0.0176 (13) —0.0055 (13)
N4 0.0508 (16) 0.0616 (19) 0.0534 (17) —0.0048 (13) —0.0081 (13) 0.0045 (14)
02 0.0816 (18) 0.0576 (16) 0.0581 (15) 0.0021 (13) —0.0133 (13) —0.0013 (12)
03 0.095 (2) 0.0565 (16) 0.0581 (16) —0.0063 (14) —-0.0101 (14) 0.0023 (12)
04 0.0677 (15) 0.0500 (14) 0.0494 (13) —0.0075 (11) —0.0086 (11) —0.0034 (11)
Oo5wW 0.113 (2) 0.082 (2) 0.0669 (18) 0.0181 (18) 0.0005 (17) 0.0069 (15)
06w 0.130 (3) 0.080 (2) 0.074 (2) 0.008 (2) 0.006 (2) 0.0087 (17)
O7TW 0.086 (5) 0.142 (7) 0.112 (6) —0.007 (5) 0.002 (4) —0.048 (5)
Cl 0.117 (4) 0.078 (3) 0.065 (3) —0.028 (3) —-0.029 (3) 0.009 (2)
C2 0.144 (5) 0.083 (3) 0.055 (2) —0.006 (3) —0.041 (3) 0.004 (2)
C3 0.133 (4) 0.072 (3) 0.069 (3) 0.026 (3) —0.055 (3) —-0.019 (2)
Cc4 0.088 (3) 0.053 (2) 0.071 (2) 0.020 (2) —0.042 (2) —-0.0250 (19)
C5 0.077 (3) 0.090 (3) 0.101 (4) 0.027 (2) —0.056 (3) —0.047 (3)
Co6 0.053 (2) 0.094 (3) 0.115 (4) 0.006 (2) —0.039 (2) —0.045 (3)
C7 0.0517 (19) 0.062 (2) 0.080 (3) 0.0078 (16) —0.0221 (18) —0.028 (2)
C8 0.048 (2) 0.078 (3) 0.103 (4) —0.0112 (19) —0.006 (2) —-0.025 (3)
C9 0.067 (2) 0.072 (3) 0.072 (3) —0.011 (2) —0.004 (2) —0.004 (2)
C10 0.060 (2) 0.076 (3) 0.057 (2) —0.0078 (19) —0.0125 (17) —0.0020 (19)
Cl1 0.0530 (18) 0.0459 (18) 0.061 (2) 0.0070 (14) —0.0187 (16) —0.0182 (15)
Cl12 0.068 (2) 0.0455 (18) 0.061 (2) 0.0095 (16) —0.0291 (18) —0.0156 (15)
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C13 0.081 (3) 0.074 (3) 0.0417 (18) -0.012 (2) —0.0091 (18) 0.0050 (17)
Cl4 0.067 (2) 0.060 (2) 0.061 (2) —0.0025 (18) 0.0112 (19) —0.0094 (18)
Cl15 0.114 (4) 0.096 (4) 0.101 (4) —0.006 (3) 0.006 (3) —0.035 (3)
Cl6 0.155 (8) 0.069 (4) 0.225 (11) —0.004 (5) 0.062 (7) —-0.050 (6)
C17 0.191 (10) 0.097 (6) 0.227 (13) 0.070 (7) 0.024 (9) 0.003 (7)
C18 0.153 (6) 0.114 (5) 0.122 (5) 0.057 (5) —0.036 (5) 0.007 (4)
C19 0.087 (3) 0.077 (3) 0.084 (3) 0.013 (2) —0.011 (3) 0.016 (3)
C21 0.077 (3) 0.075 (3) 0.050 (2) —0.004 (2) —0.0205 (19) —0.0026 (18)
C22 0.103 (3) 0.082 (3) 0.051 (2) 0.011 (3) —-0.032 (2) -0.011 (2)
C23 0.089 (3) 0.079 (3) 0.085 (3) 0.012 (2) —0.049 (3) —0.027 (2)
C24 0.059 (2) 0.063 (2) 0.082 (3) 0.0078 (17) —0.030 (2) —0.028 (2)
C25 0.060 (2) 0.085 (3) 0.123 (4) —0.008 (2) —-0.031 (3) —-0.035 (3)
C26 0.050 (2) 0.087 (3) 0.126 (4) —0.015 (2) —-0.009 (3) —-0.034 (3)
C27 0.0493 (19) 0.050 (2) 0.089 (3) —0.0029 (15) —0.0022 (19) —0.0144 (19)
C28 0.067 (3) 0.057 (2) 0.105 (4) -0.012 (2) 0.015 (3) —0.007 (2)
C29 0.076 (3) 0.068 (3) 0.076 (3) —-0.002 (2) 0.009 (2) 0.009 (2)
C30 0.067 (2) 0.072 (3) 0.062 (2) —0.0066 (19) —0.0073 (19) 0.010 (2)
C31 0.0435 (16) 0.0431 (17) 0.064 (2) 0.0003 (13) —0.0067 (15) —0.0110 (15)
C32 0.0489 (17) 0.0456 (18) 0.064 (2) 0.0034 (14) —0.0162 (15) —0.0137 (15)
C33 0.0482 (17) 0.053 (2) 0.054 (2) —0.0059 (14) —0.0079 (14) —0.0057 (15)
C34 0.064 (2) 0.051 (2) 0.070 (2) —0.0070 (17) —0.0073 (19) —0.0102 (18)
C35 0.129 (4) 0.124 (5) 0.070 (3) —-0.039 (3) —0.012 (3) —0.051 (3)
C36 0.157 (6) 0.130 (6) 0.129 (5) 0.008 (5) —0.065 (5) —0.053 (5)
C37 0.171 (7) 0.100 (5) 0.143 (7) 0.008 (5) —0.040 (6) —0.056 (5)
C38 0.133 (5) 0.060 (3) 0.146 (6) 0.016 (3) —-0.023 (5) —-0.025 (4)
C39 0.097 (3) 0.072 (3) 0.079 (3) 0.005 (2) —0.023 (3) —0.009 (2)
Geometric parameters (A, ©)

Pb1—Ol 2.957 (8) C8—HS8 0.9300

Pb1—O1’ 2.866 (9) C9—C10 1.369 (6)
Pb1—02 2.631(3) C9—H9 0.9300

Pb1—O3 2.575 (3) C10—H10 0.9300

Pb1—04 2.570 (3) Cl1—CI12 1.441 (5)
Pb1—NI1 2.796 (3) C13—Cl14 1.511 (6)
Pb1—N2 2.656 (3) Cl14—Cl15 1.368 (7)
Pb1—N3 2.768 (3) C14—C19 1.390 (7)
Pb1—N4 2.906 (3) C15—Cl16 1.334 (10)
Pb1—O7W 2.965 (7) C15—HI15 0.9300

N1—ClI 1.324 (5) Cl16—C17 1.361 (14)
N1—C12 1.351 (5) Cl6—HI16 0.9300

N2—C10 1.332 (5) C17—C18 1.346 (14)
N2—C11 1.357 (4) C17—H17 0.9300

N3—C21 1.346 (5) C18—C19 1.383 (7)
N3—C32 1.349 (4) C18—HI18 0.9300

N4—C30 1.319 (5) C19—H19 0.9300

N4—C31 1.352 (5) C21—C22 1.386 (6)
01—C13 1.294 (9) C21—H21 0.9300
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O1'—Cl13
02—C13
03—C33
04—C33
O5W—H5WA
O5W—H5WB
O6W—HO6WA
O6W—H6WB
O7TW—H7WA
O7TW—H7WB
F1—CI19
FI'—C15
F2—F2'
F2—C39
F2'—C39
Cl—C2
Cl—HI
C2—C3
C2—H2
C3—C4
C3—H3
C4—C12
C4—C5
C5—C6
C5—H5
C6o—C7
C6—H6
C7—C8
C7—Cl11
C8—C9

04—Pb1—03
04—Pbl—02
03—Pbl—02
04—Pbl—N2
03—Pbl—N2
02—Pbl—N2
04—Pbl—N3
03—Pbl—N3
02—Pbl—N3
N2—Pbl—N3
04—Pbl—NI1
03—Pbl—N1
02—Pbl—N1
N2—Pbl1—NI1
N3—Pbl—NI1
04—Pbl1—O1’
03—Pbl—OY’

1.285 (9)
1.234 (5)
1.247 (4)
1.249 (4)
0.85

0.85

0.85

0.85

0.85

0.85
1.258 (7)
1.232 (11)
0.578 (12)
1.313 (10)
1.344 (8)
1.373 (6)
0.9300
1.334 (7)
0.9300
1.411 (7)
0.9300
1.416 (5)
1.419 (7)
1.331 (7)
0.9300
1.422 (6)
0.9300
1.385 (6)
1.410 (5)
1.364 (7)

50.53 (9)
82.50 (9)
132.87 (9)
77.43 (9)
93.60 (10)
77.32 (10)
70.63 (9)
84.91 (10)
74.60 (9)
139.58 (9)
115.89 (10)
84.61 (10)
125.93 (10)
60.37 (9)
158.10 (10)
129.75 (19)
175.83 (19)

C22—C23
C22—H22
C23—C24
C23—H23
C24—C32
C24—C25
C25—C26
C25—H25
C26—C27
C26—H26
C27—C31
C27—C28
C28—C29
C28—H28
C29—C30
C29—H29
C30—H30
C31—C32
C33—C34
C34—C39
C34—C35
C35—C36
C35—H35
C36—C37
C36—H36
C37—C38
C37—H37
C38—C39
C38—H38

N2—C10—C9
N2—C10—H10
C9—C10—H10
N2—C11—C7
N2—Cl11—Cl12
C7—C11—C12
N1—C12—C4
N1I—CI12—Cl11
C4—Cl12—C11
02—C13—01’
02—C13—01
02—C13—C14

01'—C13—C14

01—C13—C14

C15—C14—C19
C15—C14—C13
C19—C14—C13

1.348 (7)
0.9300
1.383 (6)
0.9300
1.419 (5)
1.438 (6)
1.336 (7)
0.9300
1.417 (7)
0.9300
1.406 (5)
1.410 (7)
1.335 (7)
0.9300
1.393 (6)
0.9300
0.9300
1.445 (5)
1.508 (5)
1.350 (6)
1.450 (7)
1.387 (8)
0.9300
1.354 (10)
0.9300
1.335 (10)
0.9300
1.388 (8)
0.9300

124.4 (4)
117.8

117.8

122.0 (3)
118.7 (3)
119.3 (3)
122.4 (4)
118.8 (3)
118.8 (4)
123.1 (5)
120.5 (5)
119.6 (3)
115.0 (5)
117.9 (5)
114.9 (5)
124.3 (5)
120.8 (4)
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02—Pbl—O1’
N2—Pb1—O1’
N3—Pb1—OY’
NI—Pbl—Ol’
04—Pbl—N4
03—Pbl—N4
02—Pbl—N4
N2—Pbl—N4
N3—Pbl—N4
N1—Pbl—N4
O1'—Pbl—N4
04—Pbl—O1
03—Pbl—O1
02—Pbl1—O1
N2—Pb1—O1
N3—Pb1—Ol
NI—Pbl1—Ol
01'—Pb1—O01
N4—Pb1—O01
04—Pbl—O7W
03—Pbl—O7W
02—Pbl—O7TW
N2—Pb1—O7W
N3—Pbl—O7W
NI—Pbl—O7W
01'—Pb1—O7W
N4—Pb1—O7W
O1—Pbl—O7W
C1—N1—C12
Cl—N1—Pbl
C12—NI1—Pbl
C10—N2—C11
C10—N2—Pbl1
C11—N2—Pbl
C21—N3—C32
C21—N3—Pbl
C32—N3—Pbl
C30—N4—C31
C30—N4—Pbl
C31—N4—Pbl
C13—0O1—Pbl
C13—01'—Pbl
C13—02—Pbl
C33—03—Pbl
C33—04—Pbl

H5WA—O5W—H5WB
H6WA—O6W—H6WB
Pb1—O7W—H7WA

47.27 (19)
90.5 (2)
91.4 (2)
98.3 (2)
107.21 (9)
76.18 (10)
122.03 (9)
160.24 (9)
57.40 (9)
101.34 (10)
100.2 (2)
126.25 (16)
171.29 (17)
45.79 (16)
77.69 (18)
101.79 (18)
90.83 (17)
12.8 (2)
112.07 (18)
176.63 (15)
128.7 (2)
98.0 (2)
105.94 (17)
106.24 (17)
66.54 (18)
50.7 (3)
69.71 (18)
55.1(2)
117.0 (4)
124.3 (3)
118.5 (2)
117.4 (3)
119.1 (2)
123.4 (2)
117.8 (3)
116.7 3)
125.4 (2)
116.7 (3)
122.8 (3)
120.5 (2)
84.5 (4)
88.6 (5)
101.0 (2)
92.0 (2)
92.2 (2)
103.4

114.0

79.7

F1I'—C15—C16
FI'—C15—C14
Cl6—C15—Cl14
Cl16—C15—H15
C14—C15—HI15
C15—C16—C17
C15—Cl16—H16
C17—Cl6—H16
C18—C17—Cl16
C18—C17—H17
Cl16—C17—H17
C17—C18—C19
C17—C18—HI8
C19—C18—H18
FI—C19—C18
FI—C19—C14
C18—C19—Cl14
C18—C19—H19
C14—C19—H19
N3—C21—C22
N3—C21—H21
C22—C21—H21
C23—C22—C21
C23—C22—H22
C21—C22—H22
C22—C23—C24
C22—C23—H23
C24—C23—H23
C23—C24—C32
C23—C24—C25
C32—C24—C25
C26—C25—C24
C26—C25—H25
C24—C25—H25
C25—C26—C27
C25—C26—H26
C27—C26—H26
C31—C27—C28
C31—C27—C26
C28—C27—C26
C29—C28—C27
C29—C28—H28
C27—C28—H28
C28—C29—C30
C28—C29—H29
C30—C29—H29
N4—C30—C29
N4—C30—H30

116.7 (9)
116.0 (8)
127.2 (8)
116.4
116.4
115.7 (9)
122.2
122.2
122.0 (9)
119.0
119.0
120.5 (8)
119.8
119.8
119.0 (6)
121.0 (4)
119.7 (6)
120.1
120.1
122.6 (4)
118.7
118.7
119.8 (4)
120.1
120.1
119.9 (4)
120.0
120.0
118.0 (4)
123.2 (4)
118.8 (4)
121.2 (4)
119.4
119.4
121.5 (4)
119.3
119.3
116.2 (4)
120.2 (4)
123.6 (4)
121.2 (4)
119.4
119.4
117.8 (4)
121.1
121.1
125.0 (4)
117.5
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Pb1—O7W—H7WB 125.1 C29—C30—H30 117.5
H7WA—O7W—H7WB 117.9 N4—C31—C27 123.2 (4)
F2'—F2—C39 80.5 (15) N4—C31—C32 118.0 (3)
F2—F2'—C39 74.4 (14) C27—C31—C32 118.8 (3)
NI—C1—C2 124.8 (5) N3—C32—C24 121.8 (4)
NI1—Cl1—HI1 117.6 N3—C32—C31 118.6 (3)
C2—C1—HI1 117.6 C24—C32—C31 119.5 (3)
C3—C2—C1 118.9 (5) 03—C33—04 123.2 (3)
C3—C2—H2 120.6 03—C33—C34 119.0 (3)
C1—C2—H2 120.6 04—C33—C34 117.8 (3)
C2—C3—C4 120.4 (4) C39—C34—C35 118.9 (4)
C2—C3—H3 119.8 C39—C34—C33 124.4 (4)
C4—C3—H3 119.8 C35—C34—C33 116.6 (4)
C3—C4—C12 116.5 (4) C36—C35—C34 113.7 (6)
C3—C4—C5 123.4 (4) C36—C35—H35 123.2
C12—C4—C5 120.1 (4) C34—C35—H35 123.2
C6—C5—C4 120.4 (4) C37—C36—C35 125.0 (7)
C6—C5—H5 119.8 C37—C36—H36 117.5
C4—C5—H5 119.8 C35—C36—H36 117.5
C5—C6—C7 122.5 (4) C38—C37—C36 121.1 (6)
C5—C6—H6 118.8 C38—C37—H37 119.4
C7—C6—H6 118.8 C36—C37—H37 119.4
C8—C7—Cl1 117.3 (4) C37—C38—C39 116.6 (6)
C8—C7—C6 123.8 (4) C37—C38—H38 121.7
C11—C7—C6 119.0 (4) C39—C38—H38 121.7
C9—C8—C7 120.8 (4) F2—C39—C34 119.5 (6)
C9—C8—HS8 119.6 F2'—C39—C34 116.9 (5)
C7—C8—H38 119.6 F2—C39—C38 113.7 (6)
C8—C9—C10 118.0 (4) F2'—C39—C38 117.8 (6)
C8—C9—H9 121.0 C34—C39—C38 124.6 (5)
C10—C9—H9 121.0

Hydrogen-bond geometry (4, °)

O5W—H5WA--02 0.85 1.98 2.796 (4) 162
O5W—H5WB--O6W 0.85 1.97 2.757 (5) 153
O6W—H6WA--O5W 0.85 1.98 2.809 (6) 163
O6W—HO6WB-+-04 0.85 1.97 2.818 (3) 175
O6W—H6WA--O5W 0.85 1.98 2.809 (6) 163
O7TW—HTWA--O1' 0.85 1.98 2.496 (5) 118
O7W—HTWB--0l1" 0.85 1.99 2.565(2) 124
C8—HB8--Fli 0.93 2.54 3.310(7) 141
C30—H30--F11 0.93 2.50 3.032 (12) 115
C29—H29--03W 0.93 2.46 3.311 (5) 153

Symmetry codes: (i) —x+2, —y+2, —z; (ii) —x+1, =p+2, —z+1; (iii) x+1, y, z; (iv) —x+1, —p+1, —z+1.
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