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Synthesis, Crystal Structure and Properties of the Tricyclohexyltin R-Mandeliate

ZHANG Fu-Xing® KUANG Dai-Zhi FENG Yong-Lan WANG Jian-Qiu YU Jiang-Xi
JIANG Wu-Jiu ZHU Xiao-Ming

(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 tricyclohexyltin R-mandeliate was synthesized by the reaction of the tricyclohexyltin hydroxide
with the R-mandelic acid. lts structure has been determined by X-ray single crystal diffraction. The crystal
belongs to orthorhombic with space group P2,2,2, a=0.80641 (4) nm, b=1.76868 (9) nm, ¢=1.83479 (8) nm, V=
2.6169(2) nm?, Z=4, D.=1.318 g-cm™, u(Mo Ka)=9.98 cm™, F(000)=1080, R,=0.0390, wR,=0.1039. The tin atom
has a distorted tetrahedral geometry.The study on title complex has been performed,with quantum chemistry
calculation by means of GO3W package and taking Lanl2dz basis set. The stabilities of the complex,the orbital
energies and composition characteristics of some frontier molecular orbitals have been investigated. The properties
of thermogravimetric analysis and photoluminescent behavior and electrochemical of the complex have also been

discussed.
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1.1 KA 5EF

IRPrestige-21 £L 41 J'% 3% 1X (4 000 ~400 cm ™,
KBr), PE-2400( I1)JT % 43 HT{X , Bruker SMART APEX
I 5 S AT 14X, TG209F3 #4443 B 4%, F-7000 %L %% 5t
HiE AL, CHI660D HL Ak 2% TR 3 | X4 $507 0 Bl wi
WAL, i 00 35 Sy 43 BT 46
1.2 EWigiE

£ 50 mL BB H, A 0.770 g(2 mmol) =
WO EAA Y 0304 ¢ (2 mmol)R-Fi HEFR (15 mL
AN 35 mL LB LR R RESEFE T Il 3 o K B R
6 h, I B R N M A B R IE e 2 K B 2%
B3V ) CE AT R A 2 A9 5 4G
T EIEV K 0.690 g, 7% 66.51%, Hri: 84~
86 °C., £LAMGIE FEE W% .3 418.97(m),3 258.87

Cl6

(m),2 920.35(s),2 846.09(m), 1 653.01(s), 1 601.95(s),
1 433.785(m), 1 323.22(w),556.49(w),488.98(w) cm™,
JCE I3 HT (CagHagO-Sn) , TH3ME (%) : C,60.15;H,7.71,
SEE (%) : C,59.95;H,7.68,
1.3 BELHNE

R SF A 0.34 mmx0.23 mmx0.21 mm i
& 7E Bruker SMART APEX IT B & A7 554X b E 47 i
SPSCES  7E 296(2) K B, A SR A Mo Ka (A=
0.071073 nm)¥ 2k | LA w-20 7 XU £ 5 ds . 78
1.60° <6<25.00° 3 [F A L E 10 501 AT A,
Horboph ST AT 5 A 4580 N (Ry, = 0.0250) , AT WL AT
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Fig.1

Molecular structure of the title complex
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Table 1 Selected bond distances (nm) and selected bond angles (°) of the title complex

Sn(1)-C(7) 0.2143(6) C(9)-C(10)
C(4)-C(5) 0.1500(13) Sn(1)-0(1)
C(23)-C(24) 0.1376(11) C(5)-C(6)
C(11)-C(12) 0.1489(7) C(24)-C(25)
Sn(1)-C(1) 0.2160(4) C(19)-02)
C(14)-C(15) 0.15076(11) 0(1)-C(19)
C(1)-C2) 0.1477(9) C(15)-C(16)
C(20)-C(21) 0.1504(8) C(1)-C(6)
C(7)-C(8) 0.1460(7) C21)-C(22)
C(18)-C(13) 0.15073(11) C(7)-C(12)
C(3)-C(4) 0.1519(12) C(18)-C(17)
C(7)-Sn(1)-0(1) 100.6(3) 0(2)-C(19)-0(1)
C(7)-Sn(1)-C(13) 120.3(3) 0(2)-C(19)-C(20)
0(1)-8n(1)-C(13) 97.4(2) 0(1)-C(19)-C(20)
C(7)-Sn(1)-C(1) 115.6(3) 0(3)-C(20)-C(21)
0(1)-Sn(1)-C(1) 89.26(18) 0(3)-C(20)-C(19)
C(13)-Sn(1)-C(1) 121.1(3) C(21)-C(20)-C(19)
€(19)-0(1)-Sn(1) 130.5(4) C(22)-C(21)-C(26)
C(8)-C(7)-C(12) 121.4(6) C(22)-C(21)-C(20)
C(7)-C(8)-C(9) 117.6(6) C(26)-C(21)-C(20)
C(8)-C(9)-C(10) 118.6(7) C(21)-C(22)-C(23)
C(11)-C(10)-C(9) 120.2(7) C(22)-C(23)-C(24)
C(10)-C(11)-C(12) 117.5(7) C(25)-C(24)-C(23)
C1)-C(12)-C(7) 117.7(7) C(24)-C(25)-C(26)

0.1512(8) C(22)-C(23) 0.1369(10)
0.2129(3) C(10)-C(11) 0.1473(8)
0.1528(10) Sn(1)-C(13) 0.2113(10)
0.1354(11) C(14)-C(13) 0.15076(11)
0.1223(8) C(25)-C(26) 0.1360(10)
0.1273(7) €(19)-C(20) 0.1527(8)
0.15072(11) 0(3)-C(20) 0.1430(6)
0.1544(9) C(16)-C(17) 0.15069(11)
0.1361(8) C(2)-C(3) 0.1519(10)
0.1425(8) C(21)-C(26) 0.1374(8)
0.15077(11) C(8)-C(9) 0.1481(7)
127.9(6) C(25)-C(26)-C(21) 120.5(7)
118.8(5) C(2)-C(1)-C(6) 112.4(6)
113.4(6) C(1)-C2)-C(3) 113.9(7)
111.5(4) C(2)-C(3)-C(4) 111.8(7)
107.7(5) C(5)-C(4)-C(3) 112.2(8)
111.8(4) C(4)-C(5)-C(6) 111.5(7)
118.8(6) C(1)-C(6)-C(5) 111.8(7)
121.3(5) C(13)-C(14)-C(15) 115.3(3)
119.9(6) C(16)-C(15)-C(14) 116.3(3)
120.9(7) C(17)-C(16)-C(15) 115.5(3)
119.5(8) C(13)-C(18)-C(17) 115.1(3)
119.6(7) C(14)-C(13)-C(18) 122.5(4)
120.6(7) C(16)-C(17)-C(18) 115.2(3)

OBl i B — A 22 ik S0 A 3% TR 1 DY T R A 7Y
T 5 R- Ak mE R A9 25 IR 518 T 3 A3 O 5
ST AR 23 M AEE | (4538 1 C-C BEAE 0.142 5~
0.154 4 nm Z[EJE X PRS0 H , H WA R
SR Y B T IE DU A, 3 A Sn-C SR 4 R
Sn(1)-C(1) 0.2160(4) nm . Sn(1)-C(7) 0.2143(6) nm #
Sn(1)-C(13)>4 0.2113(10) nm, B A2 |, 508 5

18] (1 B £ 43 0 S C(1)-Sn(1)-C(7) 115.6(3)° .C(1)-
Sn(1)-C(13)4 121.1(3)° .C(7)-Sn(1)-C(13) 120.3(3)°, 4B
FL IF Y T AR £ K Sn-0 EEFEK S 0.212 9(3) nm, 5
Sn(1)-C R AR 53 5120 C(1)-Sn(1)-0(1)4 89.26(18)°
C(7)-Sn(1)-0(1)7 100.6(3)° .C(13)-Sn(1)-0(1) 97.4(2)°,
AR b IE DU TE A AR N SRR A Y A e BT IR O
23 [ BT, 3 A 23 [ HES g g T8 5

Symmetry code: i: =1+, y, z
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Fig.2 One-dimensional chain structure in the crystal
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Table 2 Calculated some frontier molecular orbitals composition of the complex at Lanl2dz level

MO e/a u L/ % Cy/ % Sn/ % H/ %
108 -0.260 02 93.762 45 3.526 72 0.840 77 1.871
109 -0.247 6 13.646 05 64.130 52 8.5773 13.634 52
110 -0.243 24 52.726 86 37.781 93 4.998 92 4.479 95
111 -0.239 19 29.578 44 55.596 7.047 91 7.772 58
112 HOMO -0.228 33 93.733 6 1.877 13 0.247 57 4.126 14
113 LUMO -0.030 67 14.865 55 34.955 23 48.502 15 1.676 28
114 -0.000 2 87.04 644 5.642 08 3.330 97 3.976 56
115 0.002 55 92.411 96 4.185 66 2.026 36 1.372 19
116 0.030 46 48.57683 24.356 3 22.430 44 4.634 07
117 0.042 73 12.536 23 42.103 42 39.183 16 6.177 52
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Fig.3 Schematic diagram of frontier MO for the complex
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Fig.5 Cyclic voltammograms of the title complex
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