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“HE: 1 2 3
FR: (CeH1)s8n0;C0Hy  (CgHur)sSnO0q0CeHCl-m  (CgHyy)s8n0,CCsH,Br-m
M. 455.25 523.72 568.16
R, i ER P21212 EX Praa E% Praa
RES%: a(l): 9.963(2) 8.135(2) 8.165(1)
B(A):  11.004(3) 16.716(3) 16.714(3)
c(R): 20.144 (6) 86.426 (6) 36.710(¢)
T V(A% 2208.5 4953.0 5009.8
Z- 4 8 8
D(g/cm3); 1.87 1.41 1.51
20 S 4°<26<56° 4°<260<56° 4°<26<50*
PRI ET R 3012 6514 4996
TR A E (Fi>3800m); 2367 1773 984
BEETER: 0.024 0.023 0.083
By: 0.025 0.032 0.093
BE—##{4 Fourier
B (e/A%) 0.72 0.36 1.02
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1 2

R F

z v z By z y 2 Beg
Sn 0.01518 (3| 0.07735(3)| 0.21903(2)| 2.158(4)| 0.05781(7)| 0.01964(3)| 0.14041(2)} 3.921(9)
c@1) ‘| o0.0860(6) | 0.2035(5) | 0.1448(3) | 2.9(1) |-0.120(1) | -0.0529(5) | 0.1695(2) | 4.4(2)
c@e) 0.2206(6) | 0.2568(6) | 0.1586(3) | 4.8(1) |-0.211(1) | -0.1111(6) | 0.1443(3) | 6.5(2)
C(13) 0.2657(6) | 0.3503(6) | 0.1070(4) | 4.3(1) | —0.336(1) - 0.1607(6) | 0.1674(3) | 6.6(3)
C(14) 0.2504() | 0.3010(N | 0.0875¢3) | 5.4 |-0.253(1) { -0.2027¢(5) | 0.1990(3) | 6.2(3)
C(15) 0.1161(7) | 0.2501(6) | 0.0238(8) | 4.6(1) | -0.164(1) | -0.1458(5) | 0.2231(3) | 6.4(2)
C(16) 0.0742(6) | 0.1565(6) | 0.0741(8) | 3.8(1) | -0.043(1) | -0.0049(5) | 0.2009(2) | 5.7(2)
0(21) |{-0.1968(5) | 0.0383(4) | 0.2065(3) | 2.54(9) |—-0.047(1) 0.0916(5) | 0.0977(2) | 5.0(2>
c(22) |-0.2261(5) |—0.0729(6) | 0.1638(3) | 3.6(1) |-0.090(1) 0.0479(6) | 0.0627(3) { 6.4(3)
C(28) [-0.8767(6) [--0.0958(6) | 0.1579(4) | 4.9(1) [-0.165(2) 0.1064(7) | 0.0348(3) | 7.8(3)
C(24) |-0.4489(6) | 0.0144(6) | 0.1318(4) | 4.8(2) [|—0.805(1) | 0.1520(7) | 0.0497(3) | 7.0(3)
C(25) |-0.4210(6) | 0.1265(6) | 0.1714(d | 4.3(1) [-0.284(1) 0.1949(6) | 0.0838(3) | 8.2(3)
C(26) |-0.2696(5) | 0.1510(5) | 0.1783(3) | 3.3(1) |-0.193() 0.1395(5) | 0.1120(3) | 6.6(3)
C(s1) 0.1366(5) | 0.0213(5) | 0.2082¢3) | 2.8 | 0.215(1) | 0.0785(5) | 0.1788(2) | ¢.5(2y
c(32) 0.2832(5) | 0.0519(5) | 0.2910(3) | 3.7(1) | 0.859(1) | 0.0259(6) | 0.1921(2) | 5.4(2)
C(33) 0.8748(T) | 0.0027(7) | o0.3462(4) | 4.8Q)) | 0.438(1) | 0.0682(6) | 0.2216(3) | 6.7(®)
C(34) 0.8283(7) | 0.0414(6) | 0.4143(3) | 4.6(1) | 0.521(1) | 0.1476(6) | 0.2089(3) | 6.7(3)
C(35) 0.1820(7) | 0.0096(6) | 0.4257(3) | 4.8(1) | 0.382(1) | 0.2003(6) | 0.1963(3) | 6.3(3)
c(36) 0.0927(6) | 0.0621(6) | 0.8715(3) | 38.7(1) | 0.279(1) | 0.1590(5) | 0.1674(3) | 5.3(2)
c@® —0.1096(5) | 0.3133(5) | 0.8212(3) | 2.7(D 0.305(1) |—0.0481(5) { 0.0971(2) | 4.6(2)
o) 0.1000(3) |-0.0756(4) | 0.1627(2) | 2.91(6) | 0.1848(8) |-0.0753(4) | 0.1175(2) | 5.2 ()
0@ |-o0.0401(3) | 0.2644(38) | 0.2767(2) | 2.88(6) | 0.3348(8) | 0.0234(4) | 0.0944(2) | 6.0(2)
al — — — - 0.7196(4) |—0.1122(2) |—0.00583(8)| 8.32(8)
Br — — - —_ — — — —_
0@ |-0.2161(7) | 0.2418(6) | 0.3572(3) | 3.8(D) — — - —
ofc)) —0.2208 (M | 0.2652(6) | 0.4812(3) | 5.3(1) — - — —
c@ |-0.3318¢8) | 0.1940(n | 0.46550) | 6.5 —_ — — —
C(41) - — — - 0.402(1) |-0.1099(5) | 0.0765(2) | 4.1(2)
C(42) - — — — 0.503(1) |-0.0866(5) | 0.0482(2) | 4.6(2)
C43) - — — — 0.593(1) {-0.1430(6) | © 03022 | 5.0
C(44) — — — — 0.581(1) |—0.2217(5) | 0.0385(2) | 5.4(2)
C(45) — — - - 0.480(1) |-0.2464(7) | 0.0663(3) | 6.0(2)
C{46) - — — - 0.389(1) |[-0.1911(6) | 0.0854(3) | 5.2()
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B % y g Byg R ¥ z Y -4 Bog
Sn 0.4567(3)| 0.4808(2) | 0.14123(7)| 4.82(4) | ©(85) |0.142(4) | 0.294(2) | 0.108(1) [8(V)
C(11) | 0.634(3) | 0.553(2) | 0.1688(9) | 8.9(8) | C(36) |0.240(5) | 0.340(2) | 0.160(1) | 7CV)
0@2) | 0.730(4) { 0.603(3) | 0.145(1) oy | o) |o0.2110) | 0.550(2) | 0.0969(8)[¢.9(D
C(13) | 0.854(4) | 0.667(2) | 0.167(1) 6(1) | O@ [0.330® | 0.570Q)) | 0.1206(6)[6.1(6)
C(14) | 0.765(5) | 0.708(2) | 0.198(1) 6(1) \ 02 |0.177(3) | 0.477(2) | 0.0965(N|7.5(N)
C(5) | 0.682(5) | 0.645(2) | 0.2239(9) | 6V ‘ 1 — — - -
C(16) | 0.552(5) | 0.598(2) | 0.208(1) 7)) | Br  |-0.2247(6)] 0.6099(3)|—0.0051(1){8.7 (1)
C(21) | 0.569(4) | 0.412(2) |0.092Q1) | 5.8 | ©(©@) — — — -
O(22) | 0.601(4) | 0.4492) |0.0644(9) | 7 | ©(3) — — - —
C(23) | 0.670(6) | 0.896(3) | 0.034(1) 8(1) , C(4) — — - -
C(24) | 0.817(6) | 0.341(3) | 0.051(1) 9(1) | C(41) | 0.112(4) | 0.617(2) | 0.0790(8){4.8(8)
o(es) | 0.778(6) | 0.301(2) |0.084(1) | 11(1) | ©@2) | 0.0082) | 0.585(2) | 0.050(1) [ 6(M
Cc(26) | 0.709(5) | 0.364(2) |0.114Q1) | 7)) f C(43) |-0.085(3) | 0.644(2) | 0.082(1) | 5(5)
C(31) | 0.304(3) | 0.420(2) | 0.179(1) | 4.6(® O(a4) [—0.073(3) | 0.725(2) | 0.0393(D}¢.8(
C(32) | 0.160(3) | 0.478(2) | 0.1933(8)| 6.0(7) | C@45) | 0.037(4) | 0.750(3) | 0.068(1) {7.1(9)
€(33) | 0.050(5) | 0.434(2) | 0.223(1) | 6.0(9) | C(46) | 0.128(%) | 0.689(2) | 0.089(1) |4.5(9
C(34) 0.000(3) | 0.352(3) | 0.211(1) | 8(1) | ‘
*Beq=-§-[a2-Bu+b2-Bm+c’-B33+ab(cos ) Bya-+ac (cos B) By +bc (08 &) Bas]

%8 441 2 8455, 0, Cl, Br BFHAHRE )

1 2 3 1 2 3
Sn—C(11) | 2.158(5) | 2.162(5) 2.138(10) | Cc()—o@) | 1.268(") | 1.312(6) | 1.344(19)
so—C(21) | 2.170(8) | 2.142(5) 2.136(11) || cy—o(@) | 1.254(6) | 1.221(6) | 1.:43(12)
Sa—C(31) | 2.173(5) | 2.139(5) 2.114(11) | C1—C(48) - 1.746(5) -
Sn—0(1) 2.198(4) | 2.072(® 1.965(9) Br—C(43) — — 1.853(12)
Sn—0(2) 2.427(3) | 2.810(D) 2.811(23)

x4 491, 2, 33550, OFRTHANREAC)
1 2 3 1 2 3

C1)—Sp—C(2l) | 111.4(@) | 114.0(2) | 110.9(4) | 0@)—sn—0(@) |169.6(1) | 51.3(@) | 50.4(9)
C@1y—Sn—0@El) | 122.8(2) | 100.8(2) | 111.3(0) | 0(—CW)—0@) |123.7(5) | 122.0(5) [ 114 (D)
C(1)—8n—0 1) 90.6(2) | 95.92) | 96.53) | o)—Ccm—C@n| — [115.9(6) (118 (1)
0(11)—8n—0(2) 82.0(2) | 146.1(3) [ 147(1) | 0@ —C@—C@1)| — 122.2(6) | 126 (1)
C(21)—Sn—C(81) | 125.2(2) | 117.0(®) | 117.7(5) | OM)—CD)—C(®) | 115.8(5) — —
0(21)—S8n—0(1) 99.3(2) | 109.6(2) | 110.6(4) | 0@ —C1L)—C(2) | 120.4(4) — —
C(21)—8n—0(2) 90.2(1) | 82.6(3) | 85(1) Sn—O0(1)—C(1) | 120.4(3) | 109.7(3) | 116.2(8)
0(81)—81—0(1) 88.3(2) | 108.3(2) | 107.7(3) | S—0@—C(@) |146.3(3) | 77.0(6) | 78 (@
0(81)—8n—0(2) 89.62) | 84.2(® | 83(1)
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a2 SHAKRERMLNATHAER. EHETFHRMER,2 3581 50(2)
(I BE B4 BIR 2.810(T) F1 2.81(D A, HAH B A KM T M ET MR (2.16 1), B,
Sn 50 BTFHNBAHERES. ESETHRLERN, WAZEOQET, WHsR 4
Hh S O T L AT AR 22 B K B £ O O(11)—Sn—O0 (1) [4- B2 95.9(2)° () F196.5(3)°
(3], MR, HHOQ)ETHBAEN, NFERADSREZANELMELEBANRAN
O(11)—Sn—O0(2) [4+ 51 £ 146.1(3)° M 147.1(1) °], SFlEMHEH 33° 2%, Hit, R
WHLEY 2, S MEWEAFS BB EWR a, 706 T HE TR T I B0 w28 1 T 4k
L,

x5 LRENELARYHELREA)

1 2 3 4

Sn—0(1) 2.198 2.072 1.965 2.12 2.08 2.14

8n—C F#y 2.167 2.148 2.129 2.19 2.27 2.17

Sn—0(2) 2.427 2.810 2.811 295 | a1 2.65
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The Crystal and Molecular Structures of Tricyclohexyltin Carboxylates

Wang Ru-Ji* Wang Hong-Gen Yao Xin-Kan
(T'est and Computer Center, Narkai University, Tianjin)

Xie Qing-Lan Wang Ming-De Chen Li
(Institute of Elemento-organic Chemistry, Nankai University, Tianjin)

Abstract

The corystal and molecular structures of tricyclohexyltin butyrate (1),
tricyclohexyltin m—chlorobenzoate (2), and tricyelohexyltin m—bromobenzoate (3)have
been determined by three—dimensional X-ray method. Crystals of 1 are orthorhombie,
space group P22,2;, with 5=9.963(2), b=11.004(3), c—=20.144(6) A, Z—4, those of 2t
are orthorhombiec, space group Pnaa, with a=8.135(2), b=16.716(3), ¢=36.426 (6) A,
Z =8, those of 8 are orthorhombie, space group Pnaa, with ¢=8.165(1), 6=16.714 (8,
¢=36.710(4) :&, Z =8. In the crystals of 1, the tin atoms rendered five-coordinate in a
trigonal bipyramidal structure by bridging carboxyl group. The resulting structure
ig a linear polymer containing two different Sn—O bhond lengths of 2.198(4) and 2.427
3 A. In the orstals of 2 and 3, the structures consist of discrete molecules containing
four—coordinate tin atoms in a distorted totrahedral configurations. The bridging
carboxyl groups are prevented from approaching the #in atoms probably by sterio
‘hepulsion between the cyclohexyl groups and the halobenzoate.



