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Abstract: The tricyclohexyltin pyrrolidine dithiocarbamate (1) and the tricyclohexyltin phthalimide complexes (2)
have been synthesized via the reaction of the tricyclohexyltin hydroxide with the pyrrolidine dithiocarbamate and
the phthalimide, respectively, and the structure has been characterized by IR, 'H NMR spectra and elemental
analysis. The crystal structure has been determined by X-ray diffraction. The crystal 1 belongs to orthorhombic
space group P2,2,2, with a=1.228 06(3) nm, 6=1.238 20(2) nm, ¢=1.662 54(3) nm, Z=4, V=2.528 03(9) nm’, D=
1.351 g-em™, w(Mo Ka)=1.184 mm™, F(000)=1072, R,=0.048 7, wR,=0.121 0. The crystal 2 belongs to orthorho-
mbic space group P2,2,2, with a=1.24470(19) nm, =1.269 45(19) nm, ¢=1.587 7(2) nm, Z=4, V=2.508 7(6) nm’,
D=1.362 g-cm™, w(Mo Ka)=1.039 mm™', F(000)=1064, R,=0.0499, wR,=0.128 4. The tin atoms have a distorted
tetrahedral coordination geometry. The study on two complexes have been performed with quantum chemistry
calculation. The stabilities, some frontier molecular orbital energies and composition characteristics of some
frontier molecular orbital of the complex have been investigated. CCDC: 809061, 1; 809064, 2.
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1.2.1 &Y 1 G

£ 50 mL BB, A 0.385 g(1 mmol) =
WO A A 0.169 g(1 mmol) M I iE — i fX
S RN 25 mL FHEE | U 6 h, BERE 75 R K BRI
KL it JC K W B e 45 5 AR 068 K 0.314 ¢,
FEE 61.1%., 165 1. 156~157 °C, TG 43 B 58 A (4%

CxHuNS,Sn i1 5 1 ,%).C 53.62 (53.70),H 8.17
(8.03),N 2.88(2.72), IR (KBr,cm™):2914.2,2 8429
(s,ven), 1440.7(s,ven), 1 164.9(m,veno) ,989.4(m, vy,
455.2(w,vs,9),418.5(m,vs.0) o 'H NMR(CDCL5,400 MHz),
0n:1.29 ~2.03 (m,33H,cyclohexyl-H),1.94 ~2.03 (m,
4H,CH,),3.79(s,4H ,N-CH,),
122 &Y 2 6

&Y 2 260 F 1 WG R, 0.147 g(1 mmol)
AR R e AL G W 1 0 A Y i R
TEAREER R, T 20 mL FETRN 8 h, ¥
B b E R EBOR BT IR B O A 0.432 g, PR
84.0%, MR :176~177 C, JCR P LMAE (3%
CyeHxNOSn it 58 ,%).C 60.49 (60.72),H 7.17
(7.25),N 2.77(2.72), IR (KBr,cm™):2918.1,2 844.8(s,
ver), 1 683.7(vs ,ve), 1298.0(s,vcn), 1 103.2(m, v ),
727.1(m,vam),536.2(w,vs) , 418.5(w,vs.0) . 'H NMR
(CDCl;,400 MHz),8y:1.34 ~2.20 (m,33H, cyclohexyl-
H),7.65~7.77(m ,4H, Ar-H),
1.3 BREEHNE
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WLEE AT Gt A5 (1520 (D) FH T 4544 43 H RS 8, 4385
P2 Lp PR R R IE A IARSS Bk
iRy, AR &R T AL bR 7E 22 1E Fourier & A Bl
SEAf e, B N Ak 45 SR A b I P R 7 A
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CCDC:809061,1;809064,2.
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Table 1 Crystallographic data of the title complexes

Complexes 1 2

Empirical formula CyHuNS-Sn CyH3NO,Sn
Formula weight 514.38 514.26
Crystal system Orthorhombic Orthorhombic
Space group P22,.2, P2.2.2,
a/nm 1.228 06(3) 1.244 70(19)
b/ nm 1.238 20(2) 1.269 45(19)
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EE
¢/ nm 1.662 54(3) 1.587 7(2)
Volume / nm* 2.528 03(9) 2.508 7(6)
A 4 4
D./ (grem™) 1.351 1.362
Absorption coefficient / mm™ 1.184 1.039
F(000) 1072 1064
0 range / (°) 2.05~27.47 2.05~27.50

Limiting indices

Reflections collected / unique (R;,)
Completeness to 6=27.47° /| %
Max. and min. transmission
Data / restraints / parameters
Goodness-of-fit on F

Final R indices [I>25(])]

R indices (all data)

Absolute structure parameter
Ap s / (e-nm™)

Appin | (e-nm™)

Sl0<h<15-15<k<16-21<i<2l
23 675 /5 765 (0.049 0)
100.00

0.797 6 and 0.797 6
5765/ 169 / 245

1.041

R.=0.048 7, wR=0.121 0
R,=0.088 1, wR,=0.141 8
1.01(5)

965

-496

-losh<15-l6<k=<

12930 / 5 613 (0.021 3)
99.20

0.819 2 and 0.819 2
5613/210/271

1.086

R1=0.049 9, wR,=0.128 4
R=0.067 6, wR,=0.140 3
0.47(5)

1093

-365

10,-13<1=<20
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2 UAMHNBHIBKNER

Table 2 Selected bond lengths (nm) and bond angles (°)

Sn(1)-C(13) 0216 3(8) Sn(1)-C(7) 0.217 3(6) Sn(1)-C(19) 0.220 3(8)

Sn(1)-8(2) 0.247 7(2) Sn(1)-S(1) 03135 C(1)-S(1) 0.167 7(7)

C(1)-S(2) 0.174 5(7) N(1)-C(1) 0.131 7(9) N(1)-C(3) 0.146 9(9)

N(1)-C(6) 0.147 2(9)
C(13)-Sn(1)-C(7) 118.7(3) C(1)-N(1)-C(3) 126.5(6) C(13)-Sn(1)-S(2) 114.5(2)
C(13)-Sn(1)-C(19) 103.2(4) C(1)-N(1)-C(6) 121.6(6) C(7)-Sn(1)-S(2) 116.1(3)
C(7)-Sn(1)-C(19) 103.13) C(3)-N(1)-C(6) 111.9(6) C(19)-Sn(1)-S(2) 96.7(4)
N(1)-C(1)-S(1) 123.2(6) N(1)-C(1)-S(2) 115.4(5) S()-C(1)-8(2) 121.4(4)

2

Sn(1)-N(1) 0213 0(5) Sn(1)-C(13) 0.213 1(7) Sn(1)-C(7) 0.216 1(6)

Sn(1)-C(1) 0.215 7(6) N(1)-C(27) 0.138 5(8) N(1)-C(20) 0.138 5(7)
N(1)-Sn(1)-C(13) 105.03) C(13)-Sn(1)-C(1) 119.7(3) C(27)-N(1)-Sn(1) 130.1(4)
N(1)-Sn(1)-C(7) 102.8(3) C(7)-Sn(1)-C(1) 109.4(2) C(20)-N(1)-Sn(1) 120.6(4)
N(1)-Sn(1)-C(1) 107.13) C(13)-Sn(1)-C(7) 111.4(4) C(27)-N(1)-C(20) 109.3(5)
N(1)-C(27)-C(26) 108.4(5) 0(1)-C(20)-N(1) 123.4(6) 0(2)-C(27)-C(26) 125.6(6)
N(1)-C(20)-C(21) 107.3(5) 0(2)-C(27)-N(1) 126.0(6) 0(1)-C(20)-C(21) 129.3(6)
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Molecular structure of complex 1
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Fig.2 Molecular structure of complex 2
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Fig.3 Molecular orbitals composition of the complex 1 at Lanl2dz level
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