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Abstract: The tri(o-chlorobenzyl)tin cinnamate was synthesized by microwave assisted solid-state synthesis. Its
structure has been determined by X-ray single crystal diffraction. The crystal belongs to triclinic with space
group P1, a=0.97491(3) nm, b=1.096 57(3) nm, ¢=1.48591(4) nm, a=104.1150(10) °, $=90.241 0(10)°, y=
111.7150(10)°, V=1.423 35(7) nm®, Z=2, D,=1.499 g-cm~, w(Mo Ka)=12.04 cm™, F(000)=644, R,=0.0249,
wR,=0.083 6. In the complex, the tin atom has a distorted tetrahedral geometry. The study on title complex has
been performed, with quantum chemistry calculation by means of G98W package and taking Lanl2dz basis set.
The stabilities of the complex,the orbital energies and composition characteristics of some frontier molecular

orbitals have been studied. CCDC: 818824.
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1.1 RFENE

MAS- IT S0 A 1A, H A< B 3t FTIR-8700 £1.4h
I 1% AL (4 000~400 em™,KBr), PE-2400(I1) 7T & 43+ #
%, Bruker SMART APEX II ¥ 17 H1HX , X4 05
flok s AN, T F R 24 A B
1.2 kIR

FrRHL 1.06 g (2 mmol) = (4B &K 3%) & L8 M
0.296 g(2 mmol) PRIAERR , i A %1 35 355 B Bk v 78 43 WF
G KRG WA 50 mL 0 = MBI K =
B T MAS- 1100 Sy s b 38 B 2 #8400
W, R BE 75 °C, AR 30 min, FHdE & H JE
K BN AR Y R 3 UEBR R AR WA 6B
WS R T 68 AR 1.012 g, 773 78.8% , 1
M :79~81 °C ., ZLAM G 32 S W% .3 058.9 (m),

2935.5(m),1643.2(s),1593.1(m), 1 473.5(m), 1 338.5
(s),800.4 (m),750.3 (s),596.0 (m),553.5 (m),486.0 (w)
em™  TCE T HE C3HpsCLOSn THAE (%) : C,56.06;
H,3.89; 3:{H (%) C,55.74;H,3.67,
1.3 BRIEEHNE

PEHR S A 0.2 mmx0.2 mmx0.2 mm 5.5 A
1€ Bruker SMART APEX [T 5§ i1 04 b dE 47477 5
SE L TE 296(12) K T, A A AR Mo Ka(A=
0.071073 nm)H 28 | Lk w-20 J7r XL 5085 . 16
2.07° <6 <26.00°3 [l N W 5 12 043 AT A,
Hrb 5568 AL AT A(R,,=0.0132),5 155 DT W
BTG B (1520 (D) T 45 43 AT M5 R 1E 4236
Bi 2 Lp B2 IE RO I, DA B R vA AT W iR &6
T . BEJS 218 Fourier & ML # & B SR T
Aekr, BRI AT LS SR T E A bR, H
SHELXLO7 2 77 D42 45 M fe /s — e i 0 4E &0 5 1Y
JF A b SO 1) R M RS BT B OE | e 2
F R=0.0249 ,wR,=0.083 6,

2 HR5WR

2.1 BRiESEHER

LEYE =R R 2R PL, IR S8
a=0.97491(3) nm,b=1.096 57(3) nm,c=1.48591(4) nm,
a=104.1150(10)°,8=90.241 0(10)° ,y=111.715 0(10)°,
V=1.42335(7) nm*, Z=2,D,=1.499 g-cm™ ,u(Mo Ka)=
12.04 e¢m ™, F(000) =644, R, =0.024 9,wR,=0.083 6;
Ap=686 e+-nm™, Ap,;=—552 e-nm>, LAY EE
BRI GT R 1, 0 FE R 1, SR T
HEFRILIE] 2,

CCDC 818824,

M1 R S5 A LA TR R
53 AR R R R 1 AR AR T

x1 KEYHWEITERKMNER
Table 1 Selected bond distances (nm) and Selected bond angles (°) of the title complex

Sn(1)-0(2) 0.206 51(16) Sn(1)-C(10)
C(1)-02) 0.130 5(3) Sn(1)-C(17)
C(1)-0(1) 0.123 0(3) Sn(1)-0(1)
Cl(2)-C(16) 0.174 4(3)

0(2)-Sn(1)-C(17) 104.50(9) C(17)-Sn(1)-C(10)

0(2)-Sn(1)-C(24) 109.95(9) C(24)-Sn(1)-C(10)

C(17)-Sn(1)-C(24) 116.22(10) C(11)-C(10)-Sn(1)

0(2)-Sn(1)-C(10) 96.29(9)

0.216 7(2) CI(3)-C(30) 0.173 6(2)

0.214 2(2) CI(1)-C(23) 0.174 2(3)

0.274 55(20) Sn(1)-C(24) 0.215 0(2)
115.23(11) C(18)-C(17)-Sn(1) 115.25(16)
112.27(10) C(1)-0(2)-Sn(1) 108.56(14)
112.39(17) C(25)-C(24)-Sn(1) 114.45(16)
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Fig.1 Molecular structure of the title complex

with 30% probability ellipsoid

Observed along the a axis
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Fig.2 Packing of complex in a cell
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REE AL TR TR Y A R AR ORI C-C BEAE
0.1334~0.140 1 nm Z[HJE MA X FRSICER . 3 4
Sn-C #7351 Sn(1)-C(10) 0.216 7(2) nm . Sn(1)-
C(17) 0.2142(2) nm #1 Sn(1)-C(24) 0.2150(2) nm, %%
AT W EROR I O B I T Y B A 3 )
H:C(17)-Sn(1)-C(24) 116.22(10)° .C(17)-Sn(1)-C(10)
115.23(11)° ,C(24)-Sn(1)-C(10) 112.27(10)°, kb 1F DU i
TREE K 2.8°~6.7°, Sn-O(2)H#E#E K 2 0.206 51(16)
nm, 5 Sn(1)-C 5 (4 5 £ 5 51 K . C(24)-Sn (1)-0(2)
109.95(9)° .C(17)-Sn(1)-0(2) 104.50(9)° .C(10)-Sn(1)-
0(2) 96.29(9)°, A 1 A1 e 1E DU TH 14 fA K 0.5, 73 4b
2 A 43 ) B OE DO A fR N 5o 13.20, R AR
SRR FHEETZRMEE R 01)---Sn(1)
0.274 55(20) nm, 3 KT M J5 5 /Y S A 2 42 22
0.216 nm, K It B A1Z [ JC5EA 1R HORFE 2 DL

BB S8R TR, X E T o8 34
7 FH R R 1 A R A g R AR I AR

AW T N Sn-0(2) 8 5 K R 0.206 51(16)
nm, HALEY = (SBEEIL) B 3-m Wk N I R ik
(0.204 3(3) nm)!"# Sn-0 BEK A | 1 AL A W = (48
SAREL) B 3-15 Wk 2R TR (0.207 2 nm)!"SURT = (48 S
B8 — %k R TR (0.207 3 nm) ' Sn-O B F 1<
B, Sn-C ST HHEK A 0.2153 nm, b = (PR
B8 3-m5| Wk LR g Sn-C #E RV B8 0.2152 nm
PR T b = (SR G 38 B — gk Y R R AN — (4B &
REL) B 3-m| R TN U R R b Sn-C RO B K
(0.2157 A1 0.2159 nm) KL, 3 158 WY A4 19 A ] XoF
A Sn-0 51 Sn-C BERK AT — & 52,

22 EEVREEMRIES FHEAK

FR i A R 25 08 1) L7 A A 32 FH Gaussian 98W
27 A1 B3LYP/lanl2dz FE 41K F 11345 3] 43 7 1)
SBEHE R —-1356.2174728 au, fm S HLE GE
H-0.23205 a.u, AL FIEGE R N -0.061 43 a.u,
A DL AR A A LI AR S AN B A T A A
FaE . MELIR R AL 10 A B 43 A HOMO RE AL
%, ME DL 5 H H 7 AU

TR Y 250 5 BRI XA
Yoy FRUEHIT 00T, S 5 A 6 W& KR FHE
F BT 5 R oK KR 2R 4 TE 4 - BUIE R DT
HaH—k, G WET 73R LE T () BT
Sn;(b) REEAIEF 0;(c) REMKEF C(1);d) KL
W FERRIE T CID); (e) FIBRIET CD; () T Cl;
() H BF . AU A S fk A L 40 s 4,
TR R 2 FE 3 i,

2 M 3 R4y F B RCEERRAE . (1) BT 5
Ao FHGE TR AR X > T UE A 5T iR 35 F
T 82.35% , HR AR F AT, 6.59% ,3F H
FERR I /3 FHGE BB A R KM BT = KB,
Ul B SR GR BE B R 0 0 e v A A e M
WA FRE T B R AR S T LE A
BRI TTHk , 530k 5.01 A1 2.35% , 68 Sn-O #H
A—EWNRREN, Q) WS A S FPIE D RS
FEORIE X o FRUE A —E TTHR, O 1.66% , B R
O FE AT — 2 W L B e | T R AR B
PGB TTIALR 0.22%, VLR IE SR 2R L2t
BifER /N, (3) tbE HOMO 5 LUMO M4 255151
R, ATLAE ) 4 N HOMO # & 2] LUMO
RN e i Ly S R R R
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Table 2 Calculated some frontier molecular orbitals composition of complex (%)

MO ¢ | Hartree Sn 0 c(1) C(m c(m) Cl H
119 -0.250 41 3.596 6 23815 0.277 3 1.009 8 71.331 8 20.792 0 0.611 0
120 -0.246 22 0418 2 0.347 1 0.030 8 0.208 6 80.933 1 17.783 8 0.278 5
121 -0.240 31 2.300 9 4.155 6 0.179 1 434349 43.011 8 5.840 5 1.077 1
122 -0.236 01 2.592 6 4.051 8 0.022 0 41.805 4 45414 5 4.695 6 1418 2
123HO -0.232 05 5.010 8 23513 0.223 4 1.655 4 82.349 7 6.585 0 1.824 5
124LU -0.061 43 2.174 8 10.923 9 8.716 3 73.388 6 4.269 0 0.043 6 0.483 8
125 -0.020 80 26.553 7 2.209 2 0.143 2 0.896 1 68.954 6 0.830 1 0413 1
126 -0.016 97 25922 0.253 1 0.317 9 0.367 3 92.249 6 2.858 5 1.361 5
127 -0.014 40 23341 0.064 2 0.121 1 0.3529 94.648 4 1.901 6 0.577 8
128 -0.010 85 0.613 6 0.030 9 0.050 5 1.433 94.592 3 1.642 2 1.637 5

HOMO LUMO
K3 AL S T 2> T ELIE R R

Fig.3 Schematic diagram of frontier MO for complex
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Table 3 Atomic charge populations of compound

Sn(1) 1313945 || HQ) 0319621 || €a1) 0.565 480 | H(15) 0311077 | H(20) 0.314 469
cl(1) ~0.045 670 || C(6) —0316473 || €(12) —0448 122 | €(18) 0.567 465 | H(21) 0.290 019
ClR) ~0.059 848 || H(4) 0.308 286 || H(10) 0350981 | €(19) —0473354 | C(25) 0.586 850
Cl3) ~0.028 428 || C(7) ~0.308 667 || C(13) -0.323 488 | H(16) 0334987 | C(26) -0.481 503
0(2) ~0.552484 || H(5) 0312266 || H(11) 0312058 | C(20) -0.301 612 | H(22) 0.344 170
0(1) -0349 924 || C(8) -0.307 796 || C(14) -0.299 674 | H(17) 0310034 | C@27) -0.315 702
(1) 0.260 688 || H(6) 0308 962 || H(12) 0313649 | C21) -0296 111 | H(23) 0.311 283
cR) -0.396 181 || C(9) ~0.468 802 || C(15) -0.316 988 | H(18) 0315897 | C(28) -0.299 676
H(1) 0324499 || H(7) 0325839 || H(13) 0333008 | C(22) -0.326 455 | H(24) 0.316 352
cE3) -0.323 666 || C(10) -0.936 610 || C(16) -0.365372 | H(19) 0336825 | C(29) -0.307 066
HQ) 0349019 || H(E) 0.297 556 || C(17) ~0.962 617 | C(23) -0311972 | HE25) 0.336 492
c@) 0432080 || H(©) 0.295 477 || H(14) 0293962 | C(24) -0.936.029 | C(30) -0.378 533
) ~0.454 564
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