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Synthesis, Crystal Structure and Quantum Chemistry of the Organooxotin
Cluster [(x-O)(u-OH)Sny(n-Bu),l,(C;H,NCO,),

KUANG Dai-Zhi* FENG Yong-Lan ZHANG Fu-Xing WANG Jian-Qiu
(Key Laboratory of Functional Organometallic Materials of College of Hunan Province,
Department of Chemistry and Material Science, Hengyang Normal University, Hengyang, Hunan 421008)

Abstract: A novel organooxotin complex of di-u-oxygen and di-u-hydroxyl bridged tetra(bisbutyltin) bis(pyridine-4-
carboxylate) has been synthesized by the reaction of n-Bu,SnO with pyridine-4-carboxylic acid and characterized
by IR, 'H NMR spectra and elemental analysis. The crystal structure has been determined by X-ray diffraction.
It crystallizes in the monoclinic, space group P2/n with ¢=1.3065 (3) nm, 6=1.3145 (2) nm, ¢=1.6608 (3) nm, 8=
96.180(5)°, V=2.8357(9) nm®, Z=4, D, =1.454 g-cm™>, w(Mo Ka)=1.784 mm™, F(000)=1 248, R,=0.044 9, wR, =
0.124 1 (I>20 (1) observed reflections) and R,=0.088 7, wR,=0.175 6 (all reflections). A total of 4 885 (R,,=0.032 1)
unique reflections were collected, of which 2733 with />20(I) were observed. The crystal structure shows that the
central Sn atom is five-coordinated to assume a distorted trigonal bipyramidal configuration. The complex belongs to
centrosymmetric dimer structure with four-membered central endo-cyclic Sn,O, units in which the bridging oxygen
atoms are di- and tri-coordinated, respectively. In crystal, the molecules are packed in the unit cell in two-
dimensional network structure through the hydrogen bond (N---H-0) interaction between the O4-H atom and one of
the nitrogen of an adjacent molecule. CCDC: 715879.
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Table 1 Selected of bond lengths (nm) and bond angles(°) of the complex

Snl1-03
Snl1-04
Snl-C15
Snl1-C19

03-Sn1-C15
03-Sn1-C19
C15-Sn1-C19
03-Sn1-03A
C15-Sn1-03A
C19-Sn1-03A
03-Sn1-04
C15-Sn1-04
C19-Snl1-04
03A-Snl1-04

0.204 6(5)
0.213 8(7)
0.209 9(12)

(11)

Sn2-03
Sn2-04
Sn2-C7
Sn2-C11

03-Sn2-C7
03-Sn2-C11
C7-Sn2-C11
03-Sn2-04
C7-Sn2-04
C11-Sn2-04
03-Sn2-01
C7-Sn2-01
C11-Sn2-01
04-5n2-01

0211 8(5) S$n2-01 0217 9(5)

0.216 2(6) Sn1-03A 0.211 8(5)

0.209 0(15) 01-Cl 0.127 9(11)

0.212 5(16) 02-C1 0.120 6(12)
111.1(6) €1-01-Sn2 115.2(6)
109.5(6) S$n2-03-Snl 111.3(2)
139.2(8) S$n2-03-Sn1A 142.6(3)
73.4(2) Sn1-03-Sn1A 106.0(2)
94.0(5) Sn1-04-Sn2 102.1(3)
94.8(5) C4-N1-C5 116.5(10)
81.3(2) 02-C1-01 125.2(9)
96.2(5) 02-C1-C2 120.9(10)
92.4(5) 01-C1-C2 113.8(9)
154.7(3)

Symmetry code: A: 0.5-x, 0.5+y, 0.5—z; H atoms are omitted for

clarity
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Fig.1 Molecular structure of the complex at 15%

probability thermal ellipsoids
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Fig.2 Hydrogen bonding interactions of the complex
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Fig.3  Molecular orbitals composition of the complex
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Fig.4 Schematic diagram of frontier MO for the complex
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