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Synthesis, Crystal Structure and Catalytic Performance of Dibenzyltin Phenylsulfonate
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Abstract: A new dibenzyltin phenylsulfonate, (PhCH,),Sn(OS(0),Ph),(H,0),, has been synthesized by the reaction
of [(PhCH,);Sn],0 with PhSO;H, and characterized by infrared spectrum, elemental analysis and X-ray diffraction
single crystal structure analysis. The complex belongs to monoclinic, space group P2,/c with a=1.458 71(8) nm,
b=1.178 21(8) nm, ¢=0.758 18(4) nm, $=92.393(2)°, V=1.30192(13) nm~, Z=2. In the complex, each tin atom is
six-coordinated with a slightly distorted octahedral geometry. When (PhCH,),Sn (0S(0),Ph),(H,0), catalyzed the
transesterification of dimethyl carbonate and phenol to synthesize diphenyl carbonate, the conversion of dimethyl

carbonate was up to 55.8% with a close 100% transesterification selectivity. CCDC: 797467.
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(IZREE R 11) . m.p. 103~104 °C;IR (KBr,v/cm™):(C
ZK-H) 3 056.6,(C H1FI1-H) 2927.5,(S=0)1201.5.11339,
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Table 1 Crystallographic data of the complex

Empirical formula C6H2504SSn © (Mo Kee) / mm™ 1.191

Formula weight 651.29 F(000) 660

Crystal system Monoclinic Reflections collected 8 756

Space group P2/c Independent reflections 2 563

a/ nm 1.458 71(8) Observed reflections (I>20(1)) 2 350

b/ nm 1.178 21(8) Refinement method Full-matrix least squares on F?
¢/ nm 0.758 18(4) Number of parameters 175

B/(°) 92.393(2) Goodness-of-fit on F? 1.098

Volume / nm® 1.301 92(13) Final R indices (I>20(1)) R,=0.025 0, wR,=0.063 4
A 2 R indices (all data) R=0.028 0, wR,=0.064 4
D,/ (g-em™) 1.661 Residual diffraction max and min / (e-nm™) 330, -480
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Symmetry codes: a: 1—x, 1-y, —z

11 (PhCH):Sn(OS(O)PhL(HO), £ 4418
Fig.1 Molecular structure of (PhCH,),Sn(0S(0),Ph),(H,0),
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Fig.2  Packing projection of the complex from the ¢ axis
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Table 2 Selected bond lengths (nm) and angles (°) for the complex

Sn(1)-0(1) 0.223 18(16) Sn(1)-0(3) 0.226 00(14) Sn(1)-C(7) 0.213 6(2)
0(1)-Sn(1)-0(3) 96.50(6) 0(1a)-Sn(1)-0(3) 83.50(6) 0(3)-Sn(1)-C(7) 85.74(7)
0(1)-Sn(1)-0(1a) 180.00 0(1)-Sn(1)-C(7) 89.20(7) 0(3)-Sn(1)-0(3a) 180.00
0(1)-Sn(1)-C(7a) 90.80(7) 0(3)-Sn(1)-C(7a) 94.26(7) C(7)-Sn(1)-C(7a) 180.00
Symmetry codes: a: 1-x, 1-y, —z.
x3 UEVYHNEESH
Table 3 Structural parameters of hydrogen bonds for the complex
D-H---A d(D-H) / nm dH--A) / nm d(D---A) / nm £DHA /(%)

O(1)=H(1A)---02(b) 0.081 (3) 0.202 (3) 0.279 7(2) 160(3)

0(1)-H(1B)---02(d) 0.082 (3) 0.185 (3) 0.266 7(2) 173(3)

C(7)-H(7A)-+-04(b) 0.097 00 0.253 00 0.347 03) 165.00

C(9)-H(9)---0(2) 0.093 00 0.252 00 0.289 4(3) 104.00

Symmetry codes: b: 1-x, 1-y, 1-z, d: 1-x, 1/2+y, 1/2—z.
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) Sn-O 4K 4 1EH 1Y Sn-0 g dg Ko HE T 4
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Table 4 Effect of different catalysts on the transesterification of DMC and phenol

Yield / %
Catalyst X(DMC)* / % Transesterification selectivity / %°
MpC* DPC
n-Bu,SnO 29.8 27.6 2.2 >99.9
[(PhCH,);Sn],0 44.1 27.8 16.3 >99.9
[Ph;SnOS(0),Ph], 7.2 6.7 0.2 95.8
[n-Bu,Sn(OH)OS(0)y( p-CIPh)], 56.2 38.5 16.6 98.0
(PhCH,),Sn(0S(0),Ph)»(H,0), 55.8 36.9 18.9 >99.9

*X(DMC) refers to the conversion of DMC; "MPC: methyl phenyl carbonate; °Transesterification selectivity refers to the sum of the
selectivity of MPC and DPC; Reaction conditions: npvcimpend=12, Ny pena=0.0113:1, 1=8 h (including DMC dropping time 3 h), 7=150~180 °C.
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KA, Lewis MRMERN 559, A iy 1 A7 7K 1) 07 BEL 4%
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1) Lewis PR A0 TR 22 4 e PR, 20T 100%
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