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Synthesis and Crystal Structure of the Ladder Organotin
Complex {[(p-MeCH,CH,),Sn],(0)(C)OC,Hs},

WANG Jian-Qiu  ZHANG Fu-Xing KUANG Dai-Zhi*

FENG Yong-Lan XU Zhi-Feng CHENG Zhi-Min

(Department of Chemistry and Material Science, Hengyang Normal University, Hengyang, Hunan 421008)

Abstract: The title compound {[(p-MeC¢H,CH,),Sn],(0)(C1)OC,Hs}, was synthesized by the reaction of bis(p-met-
hylbenzyl)tin dichloride with KOH in ethanol. The crystal structure of the complex has been determined by X-

ray diffraction. The crystal belongs to monoclinic, space group P2,/c with a=1.114 0(19) nm, 6=2.423 1(3) nm, c¢=
2.521 1(3) nm, 8=99.398(3)°, V=6.714(16) nm®, Z=4, D,=1.493 g-cm, u(Mo Ka)=15.94 cm™, F(000)=3 024, R,=
0.049 9, wR=0.101 7. The crystal structure shows that the coordination geometry of tin is a distorted trigonal

bipyramid, and the ladder-like structure is shaped by three Sn,O, planar four-membered rings. CCDC: 639682.
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Table 1 Selected bond distances (nm) and angles (°) of the title complex
Sn(1)-0(1) 0.201 3(3) Sn(2)-0(1) 0.204 4(3) Sn(3)-0(2) 0.204 9(3)
Sn(4)-0(2) 0.200 7(3) Sn(1)-C(1) 0.213 8(5) Sn(2)-C(17) 0.213 4(5)
Sn(3)-0(1) 0.214 3(3) Sn(4)-C(49) 0.214 4(5) Sn(1)-C(9) 0.214 5(4)
Sn(2)-C(25) 0.215 0(5) Sn(3)-C(33) 0.214 8(5) Sn(4)-C(57) 0.214 4(5)
Sn(1)-0(3) 0.220 9(3) Sn(2)-0(2) 0.215 4(3) Sn(3)-C(41) 0.215 2(4)
Sn(4)-0(4) 0.221 3(3) Sn(1)-CL(1) 0.250 90(14) Sn(2)-0(3) 0.216 8(3)
Sn(3)-0(4) 0.217 1(3) Sn(4)-C1(2) 0.249 15(16)
0(1)-Sn(1)-C(1) 111.49(16) C(25)-Sn(2)-0(3) 97.09(17) 0(2)-Sn(4)-C1(2) 86.07(9)
0(1)-Sn(1)-C(9) 120.42(16) 0(2)-Sn(2)-0(3) 144.89(11) C(49)-Sn(4)-C(2) 96.09(19)
C(1)-Sn(1)-C(9) 127.88(19) 0(2)-Sn(3)-0(1) 72.55(10) C(57)-Sn(4)-CL(2) 93.02(17)
0(1)-Sn(1)-0(3) 72.35(11) 0(2)-Sn(3)-C(33) 119.49(16) 0(4)-Sn(4)-C1(2) 159.00(8)
C(1)-Sn(1)-0(3) 97.71(18) 0(1)-Sn(3)-C(33) 98.89(16) Sn(1)-0(1)-Sn(2) 113.28(13)
C(9)-Sn(1)-0(3) 93.64(17) 0(2)-Sn(3)-C(41) 112.38(16) Sn(1)-0(1)-Sn(3) 138.05(14)
0(1)-Sn(1)-CI(1) 85.31(9) 0(1)-Sn(3)-C(41) 98.35(15) Sn(2)-0(1)-Sn(3) 107.82(11)
C(1)-Sn(1)-CI(1) 94.60(17) C(33)-Sn(3)-C(41) 128.08(19) Sn(4)-0(2)-Sn(3) 112.53(13)
€(9)-Sn(1)-CI(1) 93.84(16) 0(2)-Sn(3)-0(4) 73.33(11) Sn(4)-0(2)-Sn(2) 139.91(14)
0(3)-Sn(1)-CI(1) 157.20(8) 0(1)-Sn(3)-0(4) 145.85(11) Sn(3)-0(2)-Sn(2) 107.21(11)
0(1)-Sn(2)-C(17) 114.54(16) C(33)-Sn(3)-0(4) 96.58(16) C(65)-0(3)-Sn(2) 127.6(3)
0(1)-Sn(2)-C(25) 120.60(17) C(41)-Sn(3)-0(4) 95.68(16) C(65)-0(3)-Sn(1) 130.8(3)
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C(17)-Sn(2)-C(25) 124.9(2) 0(2)-Sn(4)-C(49) 117.20(16) Sn(2)-0(3)-Sn(1) 101.47(12)
0(1)-Sn(2)-0(2) 72.41(10) 0(2)-Sn(4)-C(57) 121.23(17) C(67)-0(4)-Sn(3) 122.5(3)
C(17)-Sn(2)-0(2) 99.33(16) C(49)-Sn(4)-C(57) 121.3(2) C(67)-0(4)-Sn(4) 129.2(3)
€(25)-5n(2)-0(2) 97.54(17) 0(2)-Sn(4)-0(4) 73.21(11) Sn(3)-0(4)-Sn(4) 100.58(12)
0(1)-Sn(2)-0(3) 72.65(11) C(49)-Sn(4)-0(4) 96.4(2) C(2)-C(1)-Sn(1) 116.5(3)
C(17)-n(2)-0(3) 98.11(17) C(57)-Sn(4)-0(4) 94.80(18)
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Fig.1 Molecular structure of the title complex (the

ellipsoids at the 30% probability level)
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Fig.2 Packing of complex in a cell
Sn,0, H4 J8 14 1 18T DY J6 BT B 1 A o R A 2
AHPIRA R RR AL ZE Y AR [Sn(1)Fl Sn(4)]5 N
P85 [Sn(2)F1 Sn(3)19 BUEE 5 AN [R] | {H AL BYAR [H]
B30 HC A7 A R AR = AR R Y RS N R DR T
B 5 2 A% R IR B A TE B 2 1> Sn-C B4,
W HEIE KT 34 Sn-0 8, M B4 S A8 S5 T IE 1
2 2 A Sn-C 8 2 4> Sn-0 AT 1 4~ Sn-Cl 5 |
B2k YA O S 1P 7= 8 = R RV = i
CHGEM IS EANSBERIERG YT, BIE A
FLEC A S FLAL PG FAS [ R S5 R 28 IR — i

R HBCANL, SPIRB— RS AL, I HANA 25T
RFEES R AR AL G W TR A N NS i S
C M E 0 U B A ML AR R B WS 2 AR 2
— R A5 H A

AN I F Sn(1) A HE 07 35 2 0(1) .C(1).C(9)
b F ARIE A7 B O3) T CL()AE Tl 47 &b T AR E
B8 1 3 A JE - Z 8 B Je 1 43 518 . 0(1)-Sn(1)-C(1)
111.49(16)° .0(1)-Sn(1)-C(9) 120.42(16)° .C(1)-Sn(1)-C
(9) 127.88(19)°, Ho3de i Z 1k 359,792 BB O(1).C
(1) .C(O)FI Sn(1)FEA [ HTH Ak Bl 1) 37 B 1) 2
MRS 0@V Cl(1) 54 T AR A& 3 MR+ 0
(1).C(1).C(9) 1 B #A B4 53 51 25 . 0(1)-Sn (1)-0 (3)
72.35(11)° .C(1)-Sn(1)-0(3) 97.71(18)° .C(9)-Sn(1)-0(3)
93.64(17)° .0(1)-Sn(1)-Cl(1) 85.31(9)° ,C(1)-Sn(1)-CI(1)
94.60(17)° .C(9)-Sn(1)-CI(1) 93.84(16)°,¥1 5 90 w2
R A Tl ) 67 0 )5 BB AR O(3)-Sn(1)- Cl (1)
1 157.20(8)°, 5 180° 4k ME M AH 2= 3 23°, HI LI
L& W A IR 5T Sn(1) A I A J3 R — A WL
HEA AL 55— bR IS Sn(4) 5 Sn(1)A HH LY )
L

N R LT Sn(2) 1Y B AL R 82 . 0(1).C(17) .C
(25)kh FAREAALE ,03)F 0Q)4 Fhhm i &, 4T
AR AL ) 3 AR Z [ 1 I £ 5390 R 0(1)-Sn(2)-
C(17) 114.54(16)° .0(1)-Sn(2)-C(25) 120.60(17)° .C(17)
-Sn(2)-C(25) 124.9(2)° , H 3 ff1 Z Fh 360.04° , 13 ¥
0(1) .C(17) .C(25)F1 Sn(1)A R 4F 1y M Pt &b %
a7 & 1 2 AR 02)F 0(3) 5 4b T ok B A E 1 3
RS O(1) ,C(17) . C(25) B £ 04 43 5124 . O(1)-Sn
(2)-0(2) 72.41(10)° .C(17)-Sn(2)-0(2) 99.33(16)° .C(25)
-Sn(2)-0(2) 97.54(17)° .0(1)-Sn(2)-0(3) 72.65(11)° .C
(17)-Sn (2)-0 (3) 98.11 (17)° .C (25)-Sn (2)-0 (3) 97.09
(17)°, 395 90 fi 22 AR, Ak el 1o 437 ¥ A Dot 1 )
1 0(2)-Sn(2)-0(3)°4 144.85(8)°, 5 180°Z& 1 ff1 #H 2%
2y 350, LB LA W N RS R Sn(2) Wl
W 78 P = A AR Y (B R W A8 B2 LU AR IR TR
73— NIRRT Sn(3)5 Sn(2)H AL AL



874 x #

¥ R

¥ 23%

& Y Sn-Cl B B9 B 23 51 2 0.250 90(14)
nm 1 0.249 15(16) nm , B HI 4 = O BB R 5 — &
8 1 Sn-Cl ##1< 0.23631(7) nm K 0.014 59 nm F1
0.012 84 nm,, HI 38 85l ) s 7 RN 45 4 2%
T2 XF Sn-Cl B PR 77 AR BRI 52

SEH

[1] Dakternieks D, Duthie A, Smgth D R, et al. Organometallics,
2003,22:4599~4603

[2] Sadiq R, Khadija S, Saqib A. J. Organomet. Chem., 2005,690:
1396~1408

[3] TIAN L J, SUN Y X, LI H J, et al. J. Inorganic Biochem.,
2005,99:1646~1652

[4] ZHANG Fu-Xing(5K & %), KUANG Dai-Zhi(JBUIR), WANG
Jian-Qiu(E 81 FK), et al. Wuji Huaxue Xuebao(Chinese J.
Inorg. Chem.), 2006,22(7):1321~1326

[5] ZHANG Fu-Xing (5K & %), KUANG Dai-Zhi(JBfUIR), WANG
Jian-Qiu(E &1 #k), et al. Wuji Huaxue Xuebao(Chinese J.
Inorg. Chem.), 2006,22(1):7~12

[6] XU Yu-Ming(¥F & ), TAO Wei-Guo(Fd 4 [5), YUAN Yao-
Feng (% 18 %), et al. Gaodeng Xuexiao Huaxue Xuebao
(Chem. J. Chinese Universities), 1997,18(3):404~408

[7] Vadapali C, Viswanathan B, Alexander S, et al. Organometa-
llics, 2002,21:4528~4530

[8] Dainis D, Andrew D, Bernhard Z. Organometallics, 2002,21:
647~650

[9] WANG Jian-Qiu(E $1Ek), ZHANG Fu-Xing(K & %), KUANG
Dai-Zhi(FBIRIR), et al. Youji Huaxue (Chinese J. Org. Chem.),
2004,24(7):815~818

[10]WANG Jian-Qiu(E &1£k), CHEN Zhi-Min(Fk % ), ZENG
Rong-Ying(¥ 7€ 9%, et al. Jiegou Huaxue(Chinese J. Struct.
Chem.), 2005,24(12):1387~1392

[11]Chandrasekhar V, Baskar V, Gopal K, et al. Organometallics,
2005,24:4926~4932

[12]Chandrasekhar V, Thilagar P, Bickley F, et al. J. Am. Chem.
Soc., 2003,125:2392~2393

[13]YIN Han-Dong(J"¥X %), XUE Sheng-Cai (¥ 28 4), WANG
Qi-Bao(F H %). Gaodeng Xuexiao Huaxue Xuebao(Chem.
J. Chinese Universities), 2005,26(4):631~633

[14]ZHANG Fu-Xing(ik & %), KUANG Dai-Zhi(JBLif), WANG
Jian-Qiu(TE&1%K), et al. Wuji Huaxue Xuebao(Chinese J.
Inorg. Chem.), 2006,22(7):1246~1250

[15]YIN Han-Dong(J*iX %), ZHOU Guang-Lian(J&)™ i), LIU
Guo-Fu(X| E &), et al. Youji Huaxue(Chinese J. Org. Chem.),
2004,24(4):433~437



