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WE. 2,4,6- =W HEH TR (TMBA) S (n-Bu),SnO KN, 45 AR B DAL T 5:85(2,4, 6-= W ) 28 R IR BC 5 4 {[(n-Bu),Sn
(2,4,6-TMBA)],0},, ZJCZE 43 1 'H NMR . ®C NMR IR Fl X-5 A7 5 R AE 5> 458 % BL AW iR )E =R &R 2 B RE P, Ak
%28 .a=1.272 56(2) nm,b=1.322 73(2) nm,c=1.437 25(3) nm,a=111.197 0(10)°,8=99.691 0(10)°,y=111.790 0(10)°,Z=1,V=
1.962 35(6) nm*,D,=1.368 g-cm™,w(Mo Ka)=1.308 mm™, F(000)=828 ,R=0.040 9,wR=0.109 1, B & 4L Sn,0, F I PU T I 0 X
Bk, BB 6 SRR T 30 3 2 — A IR AN T8 OB G DU A% — T S 54 B 1 5 PR A Sn TR T X TS IR AR = A U A
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Synthesis, Crystal Structure, Quantum Chemistry and Thermal Stability of the
Bis-Oxygen-Bridged Tetranuclear Dibutyltin (2,4,6-trimethyl)benzoate

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

Abstract: An organooxotin complex of {[n-Bu,Sn(2,4,6-TMBA)],0}, has been synthesized by the reaction of n-
Bu,SnO with 2,4,6-TMBA and characterized by IR, 'H NMR, “C NMR and elemental analysis. The crystal
structure has been determined by X-ray diffraction. It crystallizes in the monoclinic, space group P1, with a=
1.272 56(2) nm, b=1.322 73(2) nm, ¢=1.437 25(3) nm, a=111.197 0(10)°, 8=99.691 0(10)°, y=111.790 0(10)°,
Z=1, V=1.962 35(6)nm’, D,=1.368 Mg-m~, u(Mo Ka)=1.308 mm™, F(000)=828, R=0.037 2, wR=0.096 1. This
complex belongs to centrosymmetric structure mode with a four-membered central endocyclic Sn,O, unit in which
the bridging oxygen atoms are tri-coordinated. Each bridging oxygen atom also connects with an exocyclic tin
atom. The endocyclic and exocyclic tin atoms all are five-coordinated in a distorted trigonal bipyramidal
geometry. The stabilities, some frontier molecular orbital energies, the populations of the atomic net charges and
composition characteristics of some frontier molecular orbital of the complex have been investigated. The complex
was studies by TGA analysis. CCDC: 837504.
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a=111.197 0(10)°,8=99.691 0(10)°,y=111.790 0(10)°,
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GOF=1.063, 1A Fourier & H5 = AR KGR 45 0 4%
JEUWE Ap,.=1 125 e-nm>,Ap,;,=—649 e-nm>,
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Symmetry transformations used to generate equivalent atoms:
Deat2, —y+l, —z+1
K1 B P {[n-BuSn(TMBA),0}, 195345 4 ]
Fig.1 Molecular structure of complex at 5% probability

thermal ellipsoids
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3 A €25.C21 F OS5 5ty Sn i =2 8] 1Y ke
fZ IR 359.04°, 5 360° 25 AN K, Ui W AL T 7R 1E
19 3 AT 50 Sn B A B ST | Ak
Tl 7 B B 05-Sn1-041:163.66(9)°, 1 25 180°
LPEARK, ol Sn TSR ENER 3 MR TZ
[ Y B AH 22 0.002 2~0.009 08 nm, 5 %l 7] {37 & 11
20 R TR K AIZET 0.009 9 nm, B AT
FFTERA AT o B TR 5 A DR R A6
W78 = A XUHERG B PR 40 Sn2 JEE T 536 F Snl 5T
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Table 1 Selected of bond lengths (nm) and bond angles (°) of the complex

Sn1-05' 0.203 62(18) Sn2-05
Sn1-C25 0.210 5(4) Sn2-C33
Snl-C21 0.212 7(4) Sn2-C29
Sn1-05 0217 12) Sn2-01
Sn1-04' 0.227 0(3) Sn2-03
05i-Sn1-C25 108.99(11) €21-Sn1-04
05i-Sn1-C21 114.00(13) 05-Sn1-04'
€25-Snl1-C21 136.05(14) 05-Sn2-C33
05i-Sn1-05 76.21(9) 05-Sn2-C29
(€25-Sn1-05 102.02(13) (33-Sn2-C29
€21-Sn1-05 96.64(13) 05-5n2-01
05i-Sn1-04' 89.18(8) (€33-8n2-01
€25-Snl1-04 89.51(14) €29-8n2-01

0.202 8(2) 04-C11 0.125 5(4)
0.203 12(14) 03-C11 0.123 7(4)
0.213 87(16) C1-02 0.123 7(4)
0.216 3(2) €1-01 0.131 6(3)
0.231 2(3)

82.51(13) 05-n2-03 90.39(9)
163.66(9) (€33-Sn2-03 83.25(10)
111.73(10) €29-Sn2-03 83.57(9)
113.30(9) 01-8n2-03 170.68(11)
132.97(10) 02-C1-01 117.4(2)

81.69(8) 03-C11-04 121.8(3)
104.20(9) Snli-05-Snl 103.79(9)

95.01(8)

Symmetry transformations used to generate equivalent atoms: ' —x+2, —y+1, —z+1.
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i Mulliken 7 J& 43 H7 £5 2] 45 ¥4 5100 19 57 7

faf A JE MU FAFAE . (1) H o0 Snl Sn2 Ji 2K 258K
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Table 2 Calculated some frontier molecular orbitals composition(%) of the complex at Lanl2dz level

MO &/ au. (D) C(m cv) H 0 Sn
157 -0.228 63 4.543 89 2.815 62 16.168 41 3.146 72 2.436 45 70.195 75 0.686 81
158 -0.217 58 5.252 60 2.999 63 53.366 52 3.147 38 2.688 67 31.034 21 1.493 37
159 -0.211 00 3.340 29 2.604 96 86.158 16 0.150 35 6.260 79 1.027 10 0.434 65
160 -0.207 55 62.801 30 0.641 18 4.640 91 0.650 99 11.781 19 10.269 87 9.217 61
161THOMO -0.186 93 3.719 75 1.210 43 36.304 47 2.384 76 1.467 77 48.773 64 6.127 06
162LUMO -0.163 93 34.632 77 0.139 39 2.841 63 1.277 81 2.349 61 10.019 81 48.730 08
163 -0.044 06 36.569 53 0.373 13 1.188 98 0.548 07 5.932 53 7.816 04 47.567 33
164 0.000 69 7.816 40 1.834 45 74.004 79 1356 27 8.535 01 3272 11 3.172 26
165 0.003 82 6.181 76 3.284 65 81.647 13 0.363 18 3.139 27 1.653 42 3.724 36
166 0.013 19 36.041 92 1.941 00 8.096 45 1.466 05 3.768 41 5.469 79 43215 92

HOMO

2 BLa Y RIRTH 2 P s 2
Fig.2 Schematic diagram of frontier MO for the complex
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Table 3 Atomic charges of the complex

1Sn 1.135 029 22C 0.283 835 42C -0.733 21 62H 0.334 165 82H 0.267 899
2Sn 1.493 708 23C -0.845 18 43C -0.416 44 63H 0.244 265 83H 0.230 986
30 -0.313 31 24C —0.795 93 44H 0.331 843 64H 0.249 99 84H 0.221 165
40 -0.487 86 25C -0.852 62 45H 0.251 802 65H 0.249 247 85H 0.218 611
50 -0.829 51 26C 0.445 364 46H 0.245 236 66H 0.242 352 86H 0.235 291
6C -0.711 25 27C 0.301 87 47TH 0.284 969 67H 0.257 766 87H 0.217 294
7C -0.825 92 280 —-0.286 84 48H 0.261 498 68H 0.284 157 88H 0.254 577
8C 0.138 125 29C 0.261 557 49H 0.217 291 69H 0.343 651 89H 0.256 951
9C -0.379 98 30C 0.086 359 S0H 0.356 456 70H 0.256 501 90H 0.244 81
10C -0.723 32 31C 0.094 936 S1H 0.269 981 71H 0.280 651 91H 0.246 863
11C -0.821 89 32C -0.731 15 52H 0.247 515 72H 0.261 534 92H 0.294 64
12C -0.729 64 33C —0.818 45 53H 0.247 121 73H 0.237 776 93H 0.293 76
13C 0.051 019 34C -0.384 96 54H 0.238 121 74H 0.213 833 94H 0.193 016
14C 0.301 787 35C -0.759 58 55H 0.226 008 75H 0.234 6 95H 0.218 73
15C -0.801 77 36C -0.428 57 56H 0.327 653 76H 0.246 44 96H 0.241 738
16C -0.809 78 37C —-0.398 96 57TH 0.277 844 7TH 0.248 716 97H 0.225 748
17C -0.386 13 38C -0.770 41 58H 0.336 58 78H 0.255 271 98H 0.236 063
180 -0.570 32 39C —0.845 79 59H 0.278 931 79H 0.205 975 99H 0.242 818
19C -0.802 35 40C -0.402 71 60H 0.217 764 80H 0.244 56 100H 0.222 14
20C 0.468 6 41C -0.397 42 61H 0.287 368 81H 0.246 28 101H 0.220 984
21C -0.826 76

22 LT 17l 55 5 1E HL 1,135 029,1.493 708 ; T A A
JF ¥y fef 1E L EIRER B A A R L A S
To IE R R LA IR ROR BRI A B S Y i S T
Bifar IE L B R i, (2) 5oRFAHE
SRR T m A 5 Sn R EEAHE R T
faf AL A X S 20k C11 -0.821 89,C15 -
0.801 77,C16 -0.809 78,C38 -0.770 41,03 -0.313
31,04 -0.487 86,05 -0.829 51,018 -0.570 32, (3)
By Tl 3 Sn-C B A Sn-O BHKE HL far 55 R 3] C A
O I, X Se s PRk | A L Sn-C AT Sn-O 1Y 52
SEVEA BB S KAy RS (4) KPR H faf A

120 2.5
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Fig.3 TGA curve of the title complex
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