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Study on Synthesis and Crystal Structure and Quantum Chemistry of
the Di(o-fluorobenzyl)tin Bis(2-quininate)
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ZENG Rong-Ying

(Department of Chemistry and Material Science, Hengyang Normal University, Hengyang, Hunan 421008)

Abstract: The novel di(o-fluorobenzyl)tin bis(2-quininate) has been synthesized. The crystal structures of the

complex was determined by X-ray diffraction. The crystal belongs to triclinic space group P1 with ¢=0.770 8(2) nm,
5=0.9519(3) nm, c=1.108 4(3) nm, a=78.260(5)°, B=70.179(4)°, y=68.594(4)°, V=0.709 4(4) nm®, Z=1, D,=1.595
grcm”, w(Mo Ka)=9.57 em™, F(000)=342, R,=0.021 7, wR=0.056 6. The bond length Sn-C is 0.216 9(2) nm, The
Sn-0 is 0.217 64(15) nm, The Sn-N is 0.233 89(16) nm.This compound is monomeric, with six-coordinated tin

atom in a distorted octahedron geometry. The study on title complex has been performed, with quantum chemistry

calculation by means of G98W package and taking Lanl2dz basis set. The stabilities of the complex, the orbital

energies and characteristics of some frontier molecular orbitals have been investigated. CCDC: 286107.
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Fig.1 Molecular structure of complex
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Fig.2 Packing of complex in a cell
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Table 1 Selected of bond lengths (nm)

Sn(1)-C(11A) 0.216 9(2) C(1)-C(2) 0.152 9(3) C(9)-C(10) 0.140 6(3)

Sn(1)-C(11) 0.216 9(2) C(2)-C(3) 0.141 4(3) C(11)-C(12) 0.153 5(3)

Sn(1)-0(1) 0.2176 4(15) C(3)-C(4) 0.136 6(3) F(1)-C(13) 0.133 6(3)

Sn(1)-O(1A) 0.2176 5(15) C(4)-C(5) 0.140 3(3) C(12)-C(13) 0.139 00

Sn(1)-N(1) 0.233 89(16) C(5)-C(6) 0.142 0(3) C(12)-C(17) 0.139 00

Sn(1)-N(1A) 0.233 89(16) C(5)-C(10) 0.142 5(3) C(13)-C(14) 0.139 00

o(1)-C(1) 0.129 0(3) C(6)-C(7) 0.135 6(4) C(14)-C(15) 0.139 00

0(2)-C(1) 0.121 6(3) C(7)-C(8) 0.141 0(4) C(15)-C(16) 0.139 00

N(1)-C(2) 0.132 4(3) C(8)-C(9) 0.137 4(3) C(16)-C(17) 0.139 00

N(1)-C(10) 0.138 1(2)
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Table 2 Selected of bond angles (°)

C(11A)-Sn(1)-C(11) 180.0 0(1A)-Sn(1)-N(14) 74.45(6) N(1)-C(10)-C(5) 120.16(18)
C(11A)-Sn(1)-0(1) 90.41(8) N(1)-Sn(1)-N(1A) 180.0(1) C(12)-C(11)-Sn(1) 115.4(2)
C(11)-Sn(1)-0(1) 89.59(8) C(1)-0(1)-Sn(1) 119.19(13) C(13)-C(12)-C(17) 120.0
C(11A)-Sn(1)-0(1A) 89.59(8) C(2)-N(1)-C(10) 119.94(16) C(13)-C(12)-C(11) 119.79(17)
C(11)-Sn(1)-0(1A) 90.41(8) C(2)-N(1)-Sn(1) 111.39(12) C(17)-C(12)-C(11) 120.18(18)
0(1)-Sn(1)-0(1A) 180.0 C(10)-N(1)-Sn(1) 128.65(12) F(1)-C(13)-C(12) 120.28(17)
C(11A)-Sn(1)-N(1) 92.53(7) 0(2)-C(1)-0(1) 125.0(2) F(1)-C(13)-C(14) 119.72(17)
C(11)-Sn(1)-N(1) 87.47(7) 0(2)-C(1)-C(2) 118.58(19) C(12)-C(13)-C(14) 120.0
0(1)-Sn(1)-N(1) 74.45(6) 0(1)-C(1)-C(2) 116.39(17) C(15)-C(14)-C(13) 120.0
0(1A)-Sn(1)-N(1) 105.55(6) N(1)-C(2)-C(3) 122.34(19) C(16)-C(15)-C(14) 120.0
C(11A)-Sn(1)-N(1A) 87.47(7) N(1)-C(2)-C(1) 118.43(16) C(15)-C(16)-C(17) 120.0
m)()um 92.53(7) N(1)-C(10)-C(9) 120.25(17) C(16)-C(17)-C(12) 120.0
0(1)-Sn(1)-N(1A) 105.55(6)
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Table 3 Calculated some frontier molecular orbitals composition of complex

MO e / Hartree Sn 0 N c(1) C(m F H

71 -0.373 38 0.17 4.73 1.38 93.58 0.11 0.00 0.04
72 -0.358 94 2.72 1.37 10.52 84.39 0.95 0.00 0.04
73 -0.347 93 39.55 5.08 4.24 5.31 45.59 0.03 0.20
74 —-0.340 64 3.86 0.45 0.37 0.41 87.27 7.62 0.02
75H —-0.286 75 32.21 2.26 0.62 3.00 58.36 1.04 2.52
76L 0.013 78 0.90 3.70 19.26 74.39 1.65 0.01 0.10
77 0.061 42 0.98 2.26 0.06 96.20 0.44 0.00 0.04
78 0.074 21 64.30 3.17 5.46 22.24 4.26 0.06 0.51
79 0.095 04 47.49 2.62 2.00 31.77 14.96 0.32 0.84
80 0.114 66 18.42 1.67 6.00 55.30 17.71 0.13 0.77
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Fig.3 Schematic of frontier MO for complex
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Table 4 Atomic charges

Sn(1) 1.090 696  H(3) 0.330 487  H(7) 0273971  C(12) 0270397  H(l1A) 0.225 379

o(1) -0.741 651  C(@4) -0.226 854  C(8) ~0240 093  C(17) -0.300 435 H(11B) 0.230 707

0(2) —-0.422 092 H(4) 0.285 635 H() 0.277 161 C(16) -0.213 462 H(17) 0.244 069
N(1) ~0617253  C(5) 0240 967  C(9) -0.344 363 C(15) -0.200 689 H(15) 0.215 970
c(1) 0496 174  C(6) ~0.327367  H(©9) 0276359  C(14) ~0.324 670  H(14) 0.234 838
C(2) 0.149 525 H(6) 0.275 057 C(10) 0.191 691 C(13) 0.282 525 F(1) -0.351 667
cB) -0276 922 C(7) -0.264 642 C(11) -0.955 518 H(16) 0.216 071
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