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Synthesis, Crystal Structure and Properties of Novel Dicyclohexyltin
Quinoline-2-Carboxylate
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Abstract: Dicyclohexyltin quinoline-2-carboxylate [Cy,Sn; (u-OH),(CoNHCO,),] -2 [Cy,Sn (CoNH¢CO,),] - 2H,0 was
synthesised by the reaction of tricyclohexyltin hydroxide with quinolinecarboxylic acid. The crystal structures
have been determined by X-ray diffraction. It belongs to triclinic system, space group P1. In the unit cell, there
are two different kinds of composition and structure of the dicyclohexyltin quinoline-2-carboxylate complex
molecules. some of the tin atoms are five-coordination distorted tigonal bipyramidal structure, others are six
coordinated distorted octahedron. The study on the title complex has been performed with quantum chemistry
calculation. The stabilities, the orbital energies and composition characteristics of some frontier molecular orbitals
of the complex have been investigated.The thermal stability,electrochemical properties and, photoluminescent

property of complexes have been investigated. CCDC: 865659.
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1.1 K5

MAS-IT 0% & WA, H 4 &t FTIR-8700 1.4k
HAEAL (4 000~400 cm™ ,KBr JE 1), PE-2400( 11 )7t %
5B, Bruker SMART APEX [T CCD & i1 1%,
X4 B U s E AL, BRUKER-400 #% @ 3t 4i
1, TGAQS0 FA3Hr A, v F 50 241 A 23 v 4
1.2 ZHidig

£ 50 mL B e R, A 0.770 g(2 mmol) =
WO A EIY 0418 g (2 mmol)2-M ik H iR Fl
40 mL A BRI E T MAS-IT 303 A A,
BEE DI 2 400 W, R EE 100 °C, I 437K BB 4
h T8 5% 7% 2 B 0 A3 R0 JCE A s LA TS
1 i R 45 AR T A K 0.538 g, 77 72.02%,
J& 5. 193~195 °C, TG E 73BT (ClosH130N6016Sn) , 115
8 (%):C,57.86;H,5.80;N,3.75, SLMA{E (%):C,
57.12;H,5.69;N,3.67, 41 4h 6 i 3 B0 i i .3
037.7 (w),2 918.1(s),2 844.8(m),1 635.5(s),1 614.3
(s),1 591.2(m),1 444.6(m), 1 344.2(m),1 319.2(s),
775.3(s),628.8(m),597.9(m),499.5(m) cm™, 'H NMR
(CDCl;,400MHz), 8:7.61~8.53(m,36H, Quinoline-H),
1.03~2.24(m,88H, Cy-H), 1.57(s,4H,2H,0).
1.3 BREgEHNE

e B — K /N 0.32 mmx0.24 mmx0.13 mm
) fl A4 #£ Bruker SMART APEX II CCD Hih A7 5

E, RS A BRALT Mo Ka 974 (1=0.071
073 nm), T 296(2) K, VA p-e F398 77 M EE | 7E
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97 BEIF RGL eI,

a kIR =R R S HEER PL, ARS8 o=
0.985 69(17) nm,b=1.690 55(9) nm,c=1.784 59(0) nm,
a=116.850(10),8=107.467 0(10),y=95.022 0(10),V=
2.560 8 (5) nm*,Z=1,D.=1.454 g-cm~,u(Mo Ka)=
10.31 em™, F(000)=1 148 ,R,=0.042 3,wR,=0.120 6,
Ap,w=1 653 e-nm™>,Ap,,=—1 159 e-nm™, 7E i R%h
Ffg R R v, X d A TR T 3 O SR I A
M AR SR AE EAT T JC T AL A Rl X C27-
(32,043-C44 ,C45-C46,C46-C4T ,C47-C48,C53-C54,
(53-C54a,C49-C54a M HER JEAT T BRI M A 18 | filf
13X R BILE C-C B AR Vr I SR L
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Table 1 Selected bond distances (nm) and bond angles (°) of the title complex

(a)
0(1)-Sn(1) 0.2099(3) Sn(1)-C(27) 0.250(5) Sn(1)-N(1) 0.2533(3)
Sn(1)-003) 0.2099(3) Sn(1)-C(21) 0.2161(4) Sn(1)-N(2) 0.2586 (3)
0(1)-Sn(1)-0(3) 79.72(12) C(27)-Sn(1)-C(21) 154.4(2) 0(1)-Sn(1)-N(2) 149.14(12)
0(1)-8n(1)-C(27) 101.06(18) 0(1)-8n(1)-N(1) 69.79 (12) 0(3)-8n(1)-N©2) 69.52(11)
0(3)-8n(1)-C(27) 94.7(2) 0(3)-Sn(1)-N(1) 149.02 (12) C(27)-Sn(1)-N(2) 84.32(18)
0(1)-Sn(1)-C(21) 100.20(15) C(27)-Sn(1)-N(1) 86.1 (2) C(21)-Sn(1)-N(2) 84.74(14)
0(3)-Sn(1)-C(21) 102.99(15) C(21)-Sn(1)-N(1) 88.01 (14) N(1)-Sn(1)-N©2) 141.07(11)
(b)
Sn(2)-0(7) 0.2027 (4) Sn(2)-C(43) 0.2124(9) Sn(2)-0(7A) 0.2189(4)
Sn(2)-0(5) 0.2122(4) Sn(2)-C(49) 0.266 (9)
0(7)-8n(2)-0(5) 80.16(15) 0(5)-Sn(2)-C(49) 95.2(3) C(43)-8n(2)-0(7A) 95.4(4)
0(7)-Sn(2)-C(43) 112.5(3) C(43)-Sn(2)-C(49) 129.8(4) C(49)-Sn(2)-0(7A) 94.2(2)
0(5)-8n(2)-C(43) 99.6(3) 0(7)-8n(2)-0(7A) 69.66(17)
0(7)-Sn(2)-C(49) 117.0(4) 0(5)-Sn(2)-0(7A) 149.59(14)

Symm. code: A:——x+1,-y+2,—z+1
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Fig.1  Unit of crystal structure of complex with thermal ellipsoids at 30% probability
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Fig.2 Packing of complex in a cell
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EMB S FHIE AR (%) (B3lyp/Lanl2dz)

Table 2 Calculated some frontier molecular orbitals composition (%) of the structure (a) at Lanl2dz level

MO e/a u. c(D) c(m cam N 0 Sn H
134 -0.264 07 4618 57 8.487 01 1.214 07 0.52417 83.864 76 0.196 56 1.081 69
135 -0.249 91 272753 2272139 3.076 98 14.156 77 22.999 32 6.492 94 3.273 63
136 -0.247 06 6.026 19 17.158 33 1.863 16 2.5519 68.590 68 2.676 83 1.121 17
137 -0.240 34 7.924 37 212056 3.020 99 4.663 06 59.318 65 2.921 24 0.945 15
138HOMO ~ -0.237 69 58.204 67 5.101 76 0.758 85 2.12192 19.694 08 92357 4.876 43
139LUMO -0.092 62 1.1422 73.280 04 1.1797 18.920 58 5.100 94 0.076 99 0.282 01
140 -0.091 52 1.4207 74.523 01 0.867 61 18.797 64 3.961 99 0.207 29 0.212 64
141 -0.053 24 0.907 41 93.082 35 1.967 04 0.087 47 3.348 02 0.4888 0.111 07
142 -0.052 62 0.666 24 93.965 08 174071 0.064 54 337247 0.067 32 0.11522
143 -0.020 93 5.956 76 80.895 2 0.6254 8 8.069 69 0.794 27 2.809 31 0.850 38
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Fig.3 Schematic diagram of frontier MO for the

Structure (a)
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Fig.4 Schematic diagram of frontier MO for the

structure (b)

LIS FHIE AR (%) (B3lyp/Lanl2dz)

Table 3 Calculated some frontier molecular orbitals composition (%) of the structure (b) at Lanl2dz level

MO e/ au. (D) C(m c(m N o(1) o(m) Sn H
94 -02613 292605  28.55532  3.00375 1578774 4034465  7.087 61 0.568 56 1.724 29
95 -025425 024656  89.55309 042368 208733 734109 008266 002509 022441
96 -0.24225 61.84129  3.09906 031363 072452 298436  11.12556 628018  13.62582
97 -0.23642  2.88657  83.68564  0.08752  10.87529  1.28067 0.2392 024213  0.682 63
98HOMO  -0.22975 113611 3648504 523265 3071656  23.86441  1.03035  0.18567 133736
99LUMO  -0.07028 3532452 526337  4.81494  0.02888 1.250 36 50443 4453397 374084
100 -0.05518 170625  69.44238  3.58089  18.14643 635508  0.03156  0.38405 0.344 6
101 -0.02425 154466 8949216  3.93669  0.11658 428289 004478 035756 021893
102 001637 096145 8651218  1.89613  8.46083 154213 002668 047402  0.12285
103 003572 6204257 177904  0.60091 0.130 6 049582 561252  21.85632  7.48148
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Fig.5 Thermogravimetric analysis curves of the complex
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Fig.6  Cyclic voltammogram of the title complex
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