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Table 1 Crystal Structure Parameters of the Title Complex
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chemical formula
Mr

crystal system
space group
a/A
b/A
c/A
B/°
v/A
Z
D(g -
F(000)
absorption coefficient @/mm~
8/°

index ranges

cm'])

reflections collected
refinement method

data/ restraints / parameters
goodness of fit on F?

final R indices [ 1> 2a([)}]

largest diff. peak and hole/ (e *

A%

CasHas0s5Fe2Sn;

933. 84

monoclinic

P2/ n

15.244(4)

20.895(7)

12.375(4)

97.39(3)

3909(2)

4
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1872

2.029

1.66 ~24.99
-18<shx<17, 0<k=s24, 0si<14
5976
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Fig. 1 Molecular structure of the title complex
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Fig. 2 Packing of the title complex molecules in a unit cell
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Table 2 Selected Bond Distances (A) and Bond Angles (°) of the Title Complex

Snl1-Ola 2.029(4) 02-C17 1.263(10) Snl1-02 2.206(6) C18-C19 1.465(10)

Sn1-C5 2. 109(8) 05a-C17 1.250(9) Sn2-01 2.025(5) C17-C29 1.488(11)

Snl-Cl 2.127(8) 03-C18 1.299(8) Sn2-C13 2.079(9) Sn2-03 2. 184(5)

Sn1-01 2.161(4) 04-C18 1.203(9) Sn2-C9 2.139(9) Sn2-05 2.265(5)
01a-Sn1-C5 107.8(3) 01-Sn2-C13 107. 6(3)
Ola-Sn1-Ct 109. 3(2) 01-5n2-C9 114. 3(3)
C1-Snl1-C5 142.4(3) C13-Sn2-C9 137.2(4)
01a-Sn1-01 76.1(2) 01-5n2-03 79.43(18)
C1-Sn1-01 96.2(3) C13-Sn2-03 100. 2(3)
C5-Sul-02 90.2(3) €9-Sn2-03 96. 1(3)
01a-Sn1-02 91.0(2) 01-8n2-05 90. 50(19)
C1-Sn1-02 83.9(3) C13-Sn2-05 87.0(3)
C5-Sn1-01 97.8(3) C9-Sn2-05 83.9(3)
01-Sn1-02 166.36(19) 03-Sn2-05 168.99(19)
04-C18-03 122.2(6) 05a-C17-02 126. 6(7)
02-C18-C19 122.2(6) 05a-C17-C29 119.0(7)
03-C18-C19 115.6(6) 02-C17-C29 114, 4(7)
Sn2-01-Snla 136. 1(2) Sn2-01-Snl 119.9(2)
Snla-01-Snl 103.93(19) €17-02-Snl 133.7(5)
C18-03-Sn2 108. 8(4) C17a-05-Sn2 133.2(5)
symunetry transformations used to generate equivalent atoms:a: — %, -y, — z

REYHT U _REEREE, B PO, £ TFERT, FE—D Sn:0, Fili ML
LR, HETRIHRBEME BN R AN, HAPFAS R4 Sn2 1 Sn2a il id Sn.0; FF 1
W EUBRFAHE , B4 BB T Sno0; 1 £ FRER 0. 10854 M4 ¥R BA TR 2t LA B3 Fh R 5] iy 2 47
FRG5GETEAL, 55— MR IEREEE T T AR T USRI (1-C00) B r\s
— NIRRT — NG AR TE, K Sn1-02 9 2. 2064 ,Sn2a-05a 4 2. 2654 ; 55 — Fp R R Bk 5t
) DA S B 1 R — MRS, K Sn2-03 2 2. 184A, BIFMRERER FMEE/R LR 1:
13X 5 Tiekink E. R. T. B/ 5045 69 TR 28 B0 et 4 35 — R 2 BUAH L T 5 HAR LY 1A Z F 3R
WTETF, TA BN RERER A S RIEEEER TS, M 9 05 WS 23R8 F5 3545
BEA; M8 Sn-0 8] 2. 71 ~ 3. 12A JAEA IR FIRT, MRINME AR RIEE S, FH
HESE R T RN B3 T ARSI A, R =8 AL, X TA 0 F &322 WA e &
F o S0, IR,

TEN 4R RT Snl A, BN IE T 2ABRET (CL A1 CS) MBI ML T (01 # 0la) X
— M RBRIEE PR T (02), BI%E Snl FERL T BN M= A AL, C1. C5 F1 0la 4l
B = £ T8 18 7R E A, Snl BT B F H AV EEES 24 0. 07384, 01-Sn-02 7 = £ WLk Y
i, Snl 5 0.C MBS B IF 4 RO LU, 58 A7 55 b ol = £ X4 S M1 EL U AR K A9 46088
C1-Sn1-C5 HI%2 R 142. 4°JR K 22. 4°,C1-Sn1-Ola HIEEF 109. 3°4% /)8 10. 7°,C5-Sn1-0la
107. 8°45/1n 12, 2°,3X =M Z Fik 359. 5°, %15 01-Sn1-02 MY 166. 36°4E /)M 13. 64°, 1E4+
W55 BT Sn2 A, BAE T 2M8 R T (C9 #1 C13) . —MRERTF (01) BB R E AL J7
XA BB R P AR T (03 #1 05) 4 [E %5 Sn2 R T FLECAL B = A WA 454, C9. C13 M
Ol AR T =T HREFE, Sn2 fEIZFHAEER N 0. 11784, 03-Sn-05 = A WAL .
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Table 3 Nonhydrongen Atomic Coordinates ( x 10°) and Equivalent Isotopic Displacement Parameters

(A* x 10°)

atom X Y Z U™ atom X Y VA U™
Snl 483(1) 384(1) 1082(1) 42(1) C15 2141(11) -2642(6) 1555(12) 156(6)
Sn2 1901(1) -745(1) -87(1) 43(1) Cl6 2253(13) -2703(8) 2491(13) 213(9)
Fel 3121(1)  -236(1) 4413(1) 52(1) C17 - 745(5) 1346(4) 2241(6) 53(2)
Fe2 —744(1) 2746(1) 3095(1) 51(1) Cl18 2904(5) -285(3) 1890(6) 46(2)
01 692(3) -339(2) -108(4) 42(1) C19 3172(5) 99(3) 2869(5) 47(2)
02 4(4) 1187(3) 2005(5) 68(2) C20 4049(5) 66(4) 3476(6) 59(2)
03 2105(3) -186(2) 1416(4) 52(1) C21 4015(6) 473(4) 487(7) 68(3)
04 3402(3) -649(3) 1526(4) 61(2) Cc22 3204(6) 744(4) 4379(7) 69(3)
05 1481(4) -1186(3) -1745(4) 67(2) C23 2631(5) 511(4) 3440(6) 57(2)
C1 1290(5) 1097(3) 481(7) 57(2) C24 2429(9) -1068(5) 4328(9) 105(4)
Cc2 794(6) 1597(5) -220(8) 77(3) C25 3328(8) -1190(5) 4743(9) 97(4)
Cc3 1353(7) 2034(5) -77(9) 95(4) C26 3539(7) -813(5) 5704(7) 78(3)
C4 834(9) 2494{(6) -1582(11) 130(5) Cc27 2765(8) -482(6) 5875(8) 96(4)
CS 410(5) -232(4) 2419(7) 64(2) C28 2067(7) -674(6) 5013(9) 92(3)
Cé -466(7) -328(5) 2761(9) 90(3) C29 -722(5) 1786(4) 3191(6) 56(2)
Cc7 -429(7) -838(5) 3686(9) 92(4}) C30 42(6) 2031(4) 3796(7)  67(3)
C8 -1291(8) -1041(7) 3909(12) 135(6) C31 -266(7) 2437(5) 4611(7) 75(3)
Cc9 2796(6) -209(5) -933(8) 71(3) C32 -1157(7) 2435(4) 4498(7)  75(3)
Clo0 3610(11) -504(13) -1071(14) 266(12) C33 - 1476(6) 2012(4) 3638(7) 66(2)
Cl1 4390(10) -580(9) -1240(14) 161(7) C34 - 685(8) 3001(5) 1535(8) 93(4)
C12 5065(8) -1013(6) -1369(10) 107(4) C35 7(7) 3308(5) 2241(9) 90(3)
C13 1835(6) -1661(4) 552(8) 86(3) C36 -425(8) 3690(5) 2966(9) 87(3)
Ci4 2344(15) -1974(8) 990(2) 284(14) C37 -1317(7) 3602(5) 2743(10) 93(3)

C38 -1484(7) 3177(5) 1798(9) 88(3)

* U(eq) is defined as one third of the trace of the orthogonalized U, tensor
Snl 5 0.C WK EEIERWILME, Ll Sn2 R0 B A SR = M DU F A Lt 7R
KA B ,C9-Sn2-C13 K48 FR 137. 29K 17. 2°,C9-Sn2-01 By A 114. 3°45 /0 5. 7°,C13-Sn2-01
RIEES 107, 6°45 /8 12. 4°, X =AM Z N 359. 1°, Tikhia 03-Sn2-05 52 168. 99°4 /)
11.01° A0, 345 (Snl) FISMERGE (Sn2 ) i B A 34 2 M AT 0L i W A8 = 1 UAE Y Y | {8 PR 3R 45
A AR AR B LLAP IR Ko 0 F RN RME R P BB LR T (04) 558 T (Sn2) Ja &Y
BEB N 2. 8444, B AT p-COO HFBEIUL AL 69 Sn-0 K, XFELH TS 5RENKRIH
BE R S5 NI, FEER—ERNIFK S ; BERREEREPWEEEET (03) SHFE
JEF(Snl) Z [HAYBERS 2 2. 7274, W1 WL Snl 5 03 & Sn2 5 04 MM AEBHEER(E T
] (9 BR BT K T Sn-0 L4242 2 0 2. 164, {HH X B/ TF Sn-O TEA4E2R 12 2 F1 3. 68A191)
DX 1k P 3085 A S0 B85 B B U] SEBR ) MR SR A AR = f R, RN R A —ER TS
BIFRTFZIE RAEFALVER (E 3), e 1A F, W34 2 = DU B A7 JUAE , S0 3R 55 ) 2 70 i
ILfE, Fle FAMEE HANEREFSHEFZ AR ESBHEEERS,

T AR AR BR TR 2 (u-COO) 7E 1N | #MER 45 =22 18] JUBF , B Sn-0 42 (4 2. 2064
12.2654), BKAE 0. 064, FIRHZHRIREL 3 E A C-0 8 (K 1. 2634 71 1. 2504) % 11
5 8P e, TR U ARBRER 2 , X 03 5 Sn2 A BIE ¥ R3E 42, i 04 5 Sn2 K35
BC {37 5, AH o PR AR B B P B C-0 8 (4814 C18-03 24 1. 2994 .C18-04 3 1. 203A) 5 ¥ 5Lty
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Fig. 3 Coordination geometry of the Snl and Sn2
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Crystal Structure and Molecular Structure of the dimeric
p3-O-{[u-(n-Bu):Sn(u-FeCO;) (7-Bu).Sn]1FcCO,}

LU Wen-Guan TAO Jia-Xun*
( Department of Chemistry, Tsinghua University, Beijing 100084)
MA Zhe-Sheng XIONG Ming
( China University of Geosciences, Beijing 100083)

The title complex crystallizes in monoclinic system with space group P2,/ n, a=15.244(4)A,
b=20.895(7) A, ¢=12.375(4) A, B=97.39(3)°, Z=4, Mr=933.84, V=3909(2) A%, Dc=
1.587g * em™*, F(000) =1872. The final R =0. 0684. It has tetranuclear centrosymmetric dimeric
structure. The molecule features a planar Sn:0; unit with two exo-cyclic tin atoms connected to two
bridging oxygen atoms of the Sn;O: unit. There are two independent FeCOO (Fc = ferrocenyl) lig-
ands in the structure, one is bidentate bridging and bridges both the endo- and exo-cyclic tin atoms
by using both oxygen atoms, and other is monodentate and coordinated only ta exo-cyclic tin atom.
The result is that both tin atoms are five-coordination, have a distorted trigonal bipyramidal geometry
with an additional week interaction between another oxygen atom and tin atom. Its crystal structure
differs from the similar {[FcCO:Sn( n-Bu).]0}, * 4CsHs at all. However there are inevitable rela-
tionship between them. The variety of the structural mode of this kind of organotin compounds pre-
dicts the internal factor about its chemical reactivity and bio-activity, and will provide experimental

grounds for new kinetic process mode of coordinate chemistry.

Keywords: organotin carboxylate ferrocene crystal structure

molecular structure



