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Synthesis, Crystal Structure and Quantum Chemistry of the Dialkyltin o-Methylsalicytate

ZHANG Fu-Xing® WANG Jian-Qiu KUANG Dai-Zhi FENG Yong-Lan XU Zhi-Feng YU Jiang-Xi

(Department of Chemistry and Material Science,Hengyang Normal University; Key Laboratory of Functional
Organometallic Materials of Hengyang Normal University, College of Hunan Province, Hengyang, Hunan 421008, China)

Abstract: The dialkyltin o-methylsalicytate compound {[n-Bu,Sn(0,CCoHy)],0}, was synthesized. lis structure has
been determined by X-ray single crystal diffraction. The crystal belongs to monoclinic with space group P2//c, a=
2.436 89(10) nm, H=1.909 58(8) nm, ¢=1.632 04(7) nm, B=107.467 0(10)°, V=7.244 4(5) nm®, Z=4, D,=1.438 ¢-
em™, w(Mo Ka)=14.19 em™, F(000)=3 184, R,=0.034 7, wR,=0.084 7. In the complex, the tin atoms are rendered
five-coordination in a distorted tigonal bipyram idalstructure, and the dimer structure is shaped by one Sn,0,
planar. The study on title complex has been performed, with quantum chemistry calculation by means of GO8W
package and taking RHF/CEP-31G basis set. The stabilities of the complex, the orbital energies and composition

characteristics of some frontier molecular orbitals have been investigated. CCDC: 838338.
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1.1 KFENEE

MAS- IT 5 & A, H A B 8 FTIR-8700 £L4h
JEIE AL (4 000~400 em™ , KBr H /1), PE-2400(I)7C %
5314, Bruker SMART APEX 1T CCD & A7 4%
X4 B W AU S50 5E {X, BRUKER-400 #% i 4t 4
A, TGAQS0 FAF AR, Fir AR 24 4 23 Hr 4k
1.2 KR

£ 50 mL BB, A 0.497 ¢(2 mmol) —
IE T EE AR .0.304 g(2 mmol)4P H K 4% 2 Fil 40
mL R FE R BESEFE N NI I 3 K SO 5 b, BESE
R W 23R ATV 700 CE BT o A S 2 1
VR A5 AR T A 0.542 ¢, 77 69.18% , I
11:103~105 °C, TEE T (CeuH 0001.Sny) , T HAE (%) :
C,49.02;H,6.38; L {H (%) . C,49.56 ;H,6.54,, £L5h
S = I .3 151.5(m), 2 958.6(m) , 2 925.8(m),
2869.9(m), 1 602.7 (m), 1 552.6(s), 1 458.1(s), 1 303.8
(s),633.6(m),1616.2(s),1552.6(s), 1 467.7(m), 1 404.1
(s),1386.7(m), 1357.8(s),800.4(m), 785.0(s), 640.3(s)
586.3(m),497.6(m) cm™, 'H NMR (CDCl;,400 MHz,
TMS K HNFR),8,:11.70 (s,4H,Ar-OH),6.85~7.88(m,
12H,Ph-H),2.31(s,12H, Ar-CH;),0.81~1.86(m, 72H,
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B — WK /NA 0.25 mmx0.14 mmx0.13mm A9
il A 7€ Bruker SMART APEX 11 CCD P #h fit 554X
b RS A BRI Mo Ka T4k (1=0.071 073
nm), T 296(2) K,A @-w 3 77 W R B ) 75 1.38°
<0<25.01°70 Fl W 008 36 653 TS AL, Hrp
MST AT S A 12768 1N (R,,=0.022 6), AT ULEERT 5
9196 1™ (I>20(l), 4=HBELIE 28 Lp 1 M2 56 I
MEIE AR IRZE R th B | 4R AR &R T A b
TE 218 Fourier & L B LEM &, BB IMATLS H
SURFTE S P B AL B AR AR, XU A E SR
390 R FH 45 1] [R) 4 4% [ S5 1k 3 S B30 AT 4
/N ZRIEBIE BRI R1=0.0347,wR,=0.0847;
Ap,.=619 e-nm>,Ap,;,=—408 e-nm>, EHPEEH 3BT
T TAE R H SHELX-97 T2 7 R G5 0L ,

CCDC 838338,
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a=2.436 89(10) nm,b=1.909 58(8) nm,c=1.632 04(7)
nm, B=107.4670(10)°, V=7.2444(5) nm®, Z=4, D=
1.438 g-cm™ (Mo Ka)=14.19 em™, F(000)=3 184, fifs
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Table 1 Selected bond distances (nm) and bond angles (°) of the title complex

Sn(1)-0(7) 0.203 6(3) Sn(3)-0(14)
Sn(1)-C(17) 0.212 5(5) Sn(3)-C(53)
Sn(1)-C(21) 0.213(2) Sn(3)-C(49)
Sn(1)-0(4) 0.220 69(18) Sn(3)-0(11)
Sn(1)-0(1) 0.225 0(4) Sn(3)-0(8)
Sn(2)-0(7A) 0.204 5(3) Sn(4)-0(14A)
Sn(2)-C(29) 0.211 8(5) Sn(4)-C(57)
Sn(2)-C(25) 0.211 4(6) Sn(4)-C(61)
Sn(2)-0(7) 0.214 0(3) Sn(4)-0(14)
Sn(4)-0(9A) 0.231 0(3)

0(7)-Sn(1)-C(17) 108.09(18) €(29)-Sn(2)-0(7)

0(7)-Sn(1)-C(21) 108.0(4) C(25)-Sn(2)-0(7)

C(17)-Sn(1)-C(21) 143.6(4) 0(7A)-Sn(2)-0(2A)

0.203 3(3) 0(2)-Sn(24) 0.234 7(3)
0211 1(6) 0(7)-Sn(24) 0.204 5(3)
0.211 6(6) 0(9)-Sn(44) 0.231 0(3)
0.220 5(3) 0(14)-Sn(4A) 0.204 1(3)
0.224 0(4) 0(5)-+Sn(1) 0.292 1(4)
0.204 1(3) 0(5)--Sn(2) 0.488 6(5)
0.211 9(5) 0(12)--Sn(3) 0.372 0(4)
0.213 7(6) 0(12)--Sn(4) 0.512 23)
0.215 7(3) Sn(2)-0(2A) 0.234 7(3)
98.58(17) C(53)-Sn(3)-0(8) 91.4(2)
103.02) C(49)-Sn(3)-0(8) 86.2(2)
90.81(13) 0(11)-Sn(3)-0(8) 168.01(14)
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0(7)-Sn(1)-0(4) 78.35(10) (C(29)-Sn(2)-0(2A) 82.05(18) 0(14A)-Sn(4)-C(57) 107.90(17)
C(17)-Sn(1)-0(4) 97.66(17) (C(25)-Sn(2)-0(2A) 83.5(2) 0(14A)-Sn(4)-C(61) 106.90(2)
C(21)-Sn(1)-0(4) 93.8(6) 0(7)-Sn(2)-0(2A) 166.42(13) C(57)-Sn(4)-C(61) 144.4(2)
0(7)-Sn(1)-0(1) 89.65(13) 0(14)-Sn(3)-C(53) 108.31(19) 0(14A)-Sn(4)-0(14) 76.51(12)
C(17)-Sn(1)-0(1) 91.90(2) 0(14)-Sn(3)-C(49) 109.73(19) C(57)-Sn(4)-0(14) 97.09(16)
C(21)-Sn(1)-0(1) 84.0(6) C(53)-Sn(3)-C(49) 141.9(2) C(61)-Sn(4)-0(14) 97.86(19)
0(4)-Sn(1)-0(1) 166.50(11) 0(14)-Sn(3)-0(11) 78.91(12) 0(14A)-Sn(4)-0(9A) 91.77(12)
0(7A)-Sn(2)-C(29) 107.46(18) C(53)-Sn(3)-0(11) 95.7(2) C(57)-Sn(4)-0(9A) 83.83(17)
0(7A)-Sn(2)-C(25) 104.2(2) C(49)-Sn(3)-0(11) 94.0(2) C(61)-Sn(4)-0(9A) 88.01(19)
C(29)-Sn(2)-C(25) 145.1(3) 0(14)-Sn(3)-0(8) 89.71(13) 0(14)-Sn(4)-0(9A) 167.98(13)
0O(7A)-Sn(2)-0(7) 76.02(12)

Symmetry transformations used to generate equivalent atoms: A: —x+1, —y+1, —z+1.
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Symmetry transformations used to generate equivalent atoms:

A: —x+1, —y+1, —z+1
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Fig.1  Unit of crystal structure of complex
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Fig.2  Packing of complex in a cell
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14+ (a) O(7)-Sn(2)-0(2A) 166.42(13)° ; (b) O(14)-Sn
(4)-0(9A) 167.98(13)°, #5 180°HHZEH K, L
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W AL E R 2 A 0 JE T 5 AL T AR IE AL E 1 3 AR
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78.91°% 95.7°Z [d] , W45 90°F — & 1w 2= , &b T
Wi A E MR FREA N @) O @)-Sn (1)-0(1)
166.49(13)° ; (b) O(11)-Sn(3)-0(8) 168.01(14)°, ¥ 5
180°AH 223K, L6 | BL A4 h Sn(1) . Sn(3) K
W 720 R R ) = R S A 2R

BL A 7S Je BRI Sn-0 A EE K 4351 0+ (a)
Sn(1)-0(1) 0.225 1(4) nm,0(2)-Sn(2A) 0.234 8 (3) nm;
(b) Sn(3)-0(8) 0.224 0(4) nm,0(9)-Sn(4A) 0.230 9(3)
nm, Ui IFRRELE T 2 A4 O S5 T I OB T
£ 77 405 5 Sn(1).Sn(3) 1 Sn(2) Sn (4) 1R 4 b 5k
A BT ST,

AW REDR 11 0 5 Sn(1).Sn(3)1E hL
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IR ELE) I3 — O JiF 15 Sn(1).Sn(3)=Z ] By i 25
533124 0(5)-++Sn(1) 0.292 1(4) nm H1 O(12)-+-Sn(3)
0.3720(4) nm , KT W J5L - 0y S 2 42 22 5] v
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Table 2 Calculate some frontier molecular orbitals composition of complex at CEP-31G level

MO &/ au. al% b/ % c! % d/ % el % £/ %
223 -0.322 73 0.159 48 81.127 87 0.218 11 17.208 97 0.014 99 1.241 87
224 -0.312 77 2.287 58 82.736 37 0.101 73 15.308 56 0.001 37 1.697 85
225 -0.298 68 0.071 00 76.625 02 3.995 83 21.698 51 0.008 04 0.776 69
226 -0.296 78 0.570 73 79.606 64 0.233 41 18.219 96 0.035 09 1.297 89
227(HOMO) -0.095 79 41.924 35 5.746 07 0.816 43 2.059 45 44.4084 0 4.886 37
228(LUMO) -0.054 91 42.351 83 6.073 56 0.817 92 2.065 57 43.379 37 5.109 16
229 -0.032 45 51.063 90 5.681 70 0.835 45 2.081 07 32.596 15 7.890 38
230 -0.020 90 58.062 90 4.150 52 0.572 57 1.937 62 25.871 72 9.379 27
231 0.076 85 16.305 99 42.370 49 6.722 68 7.164 46 25.234 59 1.890 73
232 0.082 07 18.008 95 36.642 02 3.032 10 3.784 85 36.136 46 2.247 58
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Fig.3 Schematic diagram of frontier MO for the complex
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Fig.4 Thermogravimetric analysis curve of the complex
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