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p- B -W[Z(BEFTE) S aH, —
REFRUABRREAEEE, RAAASR
FTIR-8700 £L5h 4% X (4000 ~ 400cm ™', KBr) Ul &,
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£ 50mL =AM F A 1. 00g(1mmol) u- & - N
[= (SFEFEHE) 48], 0.46g(2mmol) —IXEcH M.
50mL &, SEHMAER DK Sh, EHRTE, KEE
ERBEELUER, BOAARK_RETR(Z4EK
FTE)GRAY 1. 18g, WE 81. 7% . m.p. 7 134~
135°C, £I5M)6i% FERIIE: 3444. 6(m), 3053. 1
(m), 1610.5(vs), 1577.7(m), 1473.5(vs), 1461.9
(vs), 1400.7(m), 1377. 1(m), 1319.2(vs), 1278.7
(m), 1211.2(m), 1166.9(m), 1105. 1(m), 1047.3
(m), 1024. 1(m), 827.4(m), 810.0(m), 788. 8(m),
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754. 1(vs), 732.9(m), 678. 9(m), 580. 5(m), 567. 0
(m), 516.9(m), 486.0(w), 455.2(w), 435.9(w)
cm™'y
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MNEBB P REBE QMR B A GBAN Kk
BR(ZHAFE)SGEESY, EBR—B50.30 x0.25 x
0.20mm M Sk, £ WEAMEHL L, RAGRHEH
Mo Ko 5442 (A =0. 071073nm), £ 20C, Ll w-20 4
HWHAMERE, £1.33° < 0 < 25. 03°WaE A
W4E 21951 TS, Hod 5217 AN AT IREERT A [ ]
>20(D)] ATEMAMMEHEBE, 28BBESZL
Lp BFMER R IE,, &S Wb B ML
ERERTMELMEEHEARETFESKR P
Baby, FXFERETFMIESEFHIIRAES MR
MEMRELERER/PN_REBE, BEAKRSRE
BT R =0.0461, wR. =0. 0931, Apn.w=5. 18 x 107,
Apnin= —6.43 x 10% * nm >, FEHITITET
YER A SHELXL-97 BF &S5 o
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MBS NEYN, —REFR (ZHETE)
#, CHnCliFe0:Sn, Mw =724.43, BIEXRE, &
B} # N Pbca, MIEEZE: a=0.1242(5), b=
1.7242(7), ¢=3.0583(13)nm, V= 5.928(4) nm?,
Z=8, D.=1.623g * cm~?, u(MoKa) =0. 1631cm ™!,
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MNE 1 FMEHRSEEH, =FES S5 - LPE
HREEERAE Fe-Sn R EBEAY, =1 EH
HERABREERTSHETFHRBEENE, S§l
P ou- - = (SPENEE) 8] AR R Gt 25 [E) 1y

£ Sn-0-Sn Ay 180. 0°HY i & 5 — i 4k W % F i JB 1
EEMALS0-CERAYE, BARKERKENL
(106.9°) . Sn-O #{<HZEHTIA MY 0. 19010(11) EIbR
BRECS 4 (0. 2073(4) nm] 74 0. 0172nm, 5 EHY
H—% M Sn---0(1) FEBEF K (0.3362nm). Hutr
OHRIE R B ECAL, LGS LR T X — 4518, A
B A X BR (R 4R IR B 30 . .. (CO0) 5 E #9 %F Fr fif

BMHMESEMHICREERE &, BE, BAE®RM FHR BB E ».(CO0) % Av=291.3cm"". £
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Table 1 Atomic Coordinates( x 10°) and Isotropic Thermal Parameters(nm? x 10°)
atom x y z Beq/nm? atom x y z Beq/nin’
Sn(1) 9993(1) 2518(1) 3875(1) 46(1) C(14) 8925(6) 3157(4) 5021(2) 67(2)
Fe(l) 9639(1) 919(1) 2328(1) 55(1) C(15) 9376(8) 3315(5) 5429(3) 94(3)
CI(1) 10082(2) 1032(1) 4804(1) 108(1) C(16) 10034(8) 2767(7) 5640(3) 105(3)
Cl(2) 12766(2) 3495(2) 3367(1) 107(1) C(17) 10252(6) 2074(6) 5453(2) 6(3)
C1(3) 9457(2) 4676(1) 4146(1) 95(1) C(18) 9793(6) 1924(4) 5044(2) 60(2)
o) 8490(4) 1673(2) 3391(1) 62(1) C(19) 11769(5) 2632(3) 4151(2) 57(2)
0(2) 10424(4) 1571(2) 3489(1) 55(1) C(20) 12109(5) 3451(4) 4213(2) 54(2)
Cc(1) 9528(5) 727(3) 2979(2) 45(1) C(21) 11970(6) 3810(5S) 4616(3) 92(3)
C(2) 8554(6) 370(4) 2760(2) 55(2) C(22) 12227(13) 4578(11) 4699(5) 178(10)
C(3) 9018(6) -169(4) 2458(2) 63(2) C(23) 12625(12) 4943(9) 4352(6) 164(8)
C(4) 10271(6) -159(4) 2488(2) 66(2) C(24) 12836(6) 4694(5) 3932(4) 114(4)
C(5) 10593(6) 394(3) 2808(2) 53(2) C(25) 12554(5) 3903(4) 3875(3) 75(2)
C(6) 10630(9) 1770(7) 2064(4) 109(4) C(26) 9496(5) 3438(4) 3438(2) 58(2)
C(7) 9525(14) 2074(5) 2225(3) 111(3) C(27) 8331(5) 3795(3) 3556(2) 52(2)
C(8) 8635(8) 1662(6) 1970(4) 103(3) C(28) 7247(6) 3515(4) 3357(2) 68(2)
C(9) 9256(10) 1179(6) 1693(3) 101(3) C(29) 6201(7) 3837(6) 3469(3) 98(3)
C(10) 10435(10) 1260(7) 1756(3) 115(4) C(30) 6117(8) 4422(5) 3781(3) 94(3)
C(11) 9437(6) 1343(3) 3300(2) 47(1) C(31) 7122(6) 4685(4) 3976(2) 76(2)
C(12) 8667(5) 2305(4) 4369(2) 64(2) C(32) 8209(6) 4367(4) 3868(2) 62(2)
C(13) 9118(5S) 2449 (4) 4818(2) 49(1) ’
Beq=8/3m[Un(aa®)? + Un(bb*)* + Un(cc”)* +2Unaa” bb cosy+2Unaa® cc'cosB+2Unbb® ce’cosal x 100
x2 LEUHBLEK
Table 2 Selected of Bond Lengths (nm x 10)
Sn(1)-0(2) 2.073(4) Fe(1)-C(1) 2.022(5) Fe(1)-C(4) 2.049(7) 0(2)-C(11) 1. 312(7)
Sn(1)-C(26) 2.148(6) Fe(1)-C(8) 2.028(8) Fe(1)-C(10) 2.049(8) C(1)-C(11) 1.450(8)
Su(1)-C(12) 2.152(6) Fe(1)-C(2) 2.032(6) CI(1)-C(18) 1.735(7) C(12)-C(13) 1. 485(8)
Sn(1)-C(19) 2.176(5) Fe(1)-C(5) 2.032(6) Cl(2)-C(25) 1.722(8) C(19)-C(20) 1.476(8)
Fe(1)-C(6) 2.012(8) Fe(1)-C(9) 2.037(7) CI(3)-C(32) 1.725(7) C(26)-C(27) 1. 492(8)
Fe(1)-C(7) 2. 020(8) Fe(1)-C(3) 2. 040(6) 0(1)-c(11) 1.239(7)
#3 ULAMHNBSEAH()
Table 3 Selected of Bond Angles(°)
0(2)-Sn(1)-C(26) 106. 7(2) C(6)-Fe(1)-C(1) 123. 3(4) C(13)-C(12)-Sn(1) 112.6(4)
0(2)-Sn(1)-C(12) 115.3(2) C(7)-Fe(1)-C(1) 108. 1(3) C(18)-C(13)-C(14) 116.3(6)
C(26)-Sn(1)-C(12) 112.4(2) C(11)-0(2)-Sn(1) 106.9(3) C(18)-C(13)-C(12) 123, 1(6)
0(2)-Sn(1)-C(19) 94.5(2) C(2)-C(1)-Fe(1) 69. 8(3) C(20)-C(19)-Sn(1) 112.0(4)
C(26)-Sn(1)-C(19) 114.4(2) 0(1)-C(11)-0(2) 119. 4(5) C(27)-C(26)-Sn(1) 112.5(4)
C(12)-Sn(1)-C(19) 112.3(2) 0(1)-C(11)-C(1) 123. 3(5) C(13)-C(18)-CI(1) 118.5(5)
C(6)-Fe(1)-C(7) 41.7(4) 0(2)-C(11)-C(1) 117. 3(5) C(14)-c(13)-C(12) 120. 6(6)
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Fig. 1  Structure of tri(o-chlorobenzyl ) tin ferrocenecarboxylate
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Fig. 2 Schematic diagram of frontier MO for complex
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Study on Synthesis, Crystal Structure and Quantum Chemistry of
the Tri( o-chlorobenzyl)tin Ferrocenecarboxylate

ZHANG Fu-Xing KUANG Dai-Zhi* XU Zhi-Feng WANG Jian-Qiu FENG Yong-Lan
( Department of Chemistry, Hengyang Normal University, Hengyang 421008)

The novel complex tri( o-chlorobenzyl ) tin ferrocenecarboxylate have been synthesized. The crystal structure of
the complex has been determined by X-ray diffraction. The crystal belong to orthorhombic with space group Pbca
with @ =0.1242(5), b=1.7242(7), ¢=3.0583(13) nm, V=5.928(4) nm*’, Z=8, D.=1.623g cm™>, u
(MoKa) = 0.1631cm™"', F(000) =2896, R, =0.0461, wR, =0. 0931. The bond lengths of Sn-C is 0. 2148(4),
0.2152(6) and 0.2176(5) nm, respectively. The Sn-O is 0. 2073(4)nm. 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 stability of the complex, some frontier molecular orbital energies, the
populations of the atomic net charges in complex and composition characteristics of some frontier molecular orbitals

have been investigated. CCDC: 184267.

Keywords: tri( o-chlorobenzyl)tin ferrocenecarboxylate crystal structure
quantum chemistry calculation
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