%510 1 T L 1k 2% 2% Eitd Vol.21 No.10
2005 4 10 A CHINESE JOURNAL OF INORGANIC CHEMISTRY Oct., 2005

?%\‘/‘/\/“/\‘/v/\/v‘/\‘/-/\'{a

IS faf i };
&

3 I 037 F B A W[WOS,Cugl(4-bpy),] - 0.25EtOH
& B R BRI (4-bpy=4-F T E ML IE)

X okt ORI B M K OF OEIRD ORRER
(TR EANSRELERT, AMNKRFAFLRIFER, BN 215000)
CPEHFRBEDREMARLT, EHLFERELEZERE BN 350002)

REW: WESY,; WMBESY; MRS 4807 SEIE; 5N
HESES: 0614.61°3 XEfFRIRAG: A XEHS: 1001-4861(2005)10-1556-05

Synthesis and Crystal Structure of a Half-open Cubane-like
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Abstract: Reaction of (NH,),[WOS;] with Cul and 4-tert-butylpyridine (4-bpy) in EtOH afforded a tetranuclear
neutral cluster [WOS;Cusl(4-bpy)s]-0.25EtOH.  This compound was characterized by elementary analysis, IR,
'H NMR, TGA, and its crystal structure was determined by X-ray single crystal diffraction. It belongs to
monoclinic, space group P2/c with a=2.2209(2) nm, =1.364 66(11) nm, ¢=2.490 6(2) nm, 8=104.953(2)°, V=
7.2929(12) nm?®, Z=4. The title compound may be viewed as having a half-open cubane-like structure in which
three [Cu(4-bpy)]* units are linked by a triply-bridging [WOS;]*~ unit and a doubly-bridging iodine atom. CCDC:
266412.
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Table 1 Select bond distance (nm) and bond angle (°)
W(1)--Cu(1) 0.265 37(14) W(2)--Cu(4) 0.263 54(15) W(1)--Cu(2) 0.269 11(14)
W(2)--Cu(5) 0.269 56(14) W(1)--Cu(3) 0.267 16(13) W(2)-+Cu(6) 0.267 90(14)
W(1)-0(1) 0.183 5(8) W(2)-0(2) 0.193 8(10) W(1)-S(1) 0.225 8(3)
W(2)-S(4) 0.227 1(3) W(1)-S(2) 0.226 9(3) W(2)-S(5) 0.225 7(3)
W(1)-S(3) 0.225 7(3) W(2)-5(6) 0.227 4(3) S(1)-Cu(1) 0.226 1(3)
S(4)-Cu(4) 0.226 0(3) S(1)-Cu(2) 0.231 8(3) S(4)-Cu(5) 0.231 2(3)
S(2)-Cu(1) 0.224 7(3) S(6)-Cu(4) 0.226 7(3) S(2)-Cu(3) 0.229 7(3)
S(6)-Cu(6) 0.231 0(3) S(3)-Cu(3) 0.227 9(3) S(5)-Cu(5) 0.230 3(3)
S(3)-Cu(2) 0.231 5(3) S(5)-Cu(6) 0.230 8(3) Cu(1)-N(1) 0.194 2(9)
Cu(4)-N(4) 0.194 2(9) Cu(2)-N(2) 0.198 4(8) Cu(5)-N(5) 0.197 1(8)
Cu(3)-N(3) 0.195 0(5) Cu(6)-N(6) 0.197 3(8) Cu(1)--1(1) 0.323 75(16)
Cu(d)--1(2) 0.309 30(19) Cu(2)-1(1) 0.287 57(18) Cu(5)-1(2) 0.289 39(16)
Cu(3)-1(1) 0.290 71(16) Cu(6)-1(2) 0.286 33(18)
Cu(1)---W(1)---Cu(2) 74.65(5) Cu(d)---W(2)---Cu(5) 73.37(5) Cu(3)---W(1)---Cu(2) 70.37(5)
Cu(6)--W(2)-+Cu(5) 68.00(5) Cu(3)--W(1)---Cu(1) 77.56(5) Cu(4)--W(2)-+Cu(6) 71.45(5)
0(1)-W(1)-S(3) 110.3(3) 0(2)-W(2)-S(5) 109.8(2) 0(1)-W(1)-S(1) 111.4(3)
0(2)-W(2)-S(4) 111.92) 0O(1)-W(1)-8(2) 111.5@3) 0(2)-W(2)-S(6) 111.6(2)
S(3)-W(1)-S(1) 107.93(10) S(5)-W(2)-S(4) 107.76(10) S(3)-W(1)-S(2) 108.05(10)
S(5)-W(2)-S(6) 107.51(9) S(1)-W(1)-S(2) 107.54(10) S(4)-W(2)-5(6) 108.09(10)
W(1)-S(1)-Cu(1) 71.91(8) Cu(4)-S(4)-W(2) 71.1309) W(1)-S(1)-Cu(2) 72.02(8)
W(2)-S(4)-Cu(5) 72.04(8) Cu(1)-S(1)-Cu(2) 90.09(11) Cu(4)-S(4)-Cu(5) 88.34(10)
Cu(1)-S(2)-W(1) 71.98(8) Cu(4)-S(6)-W(2) 70.94(8) Cu(1)-8(2)-Cu(3) 94.47(11)
Cu(4)-S(6)-Cu(6) 85.37(10) Cu(2)-8(3)-Cu(3) 84.54(10) Cu(5)-S(5)-Cu(6) 81.35(10)
N(1)-Cu(1)-S(2) 127.7(2) N(4)-Cu(4)-S(6) 119.1(3) N(1)-Cu(1)-S(1) 118.7(3)
N(4)-Cu(4)-S(4) 125.3(3) S(2)-Cu(1)-8(1) 108.22(12) S(4)-Cu(4)-S(6) 108.75(12)
N(2)-Cu(2)-S(3) 121.8(3) N(5)-Cu(5)-S(5) 116.4(3) N(2)-Cu(2)-S(1) 117.03)
N(5)-Cu(5)-S(4) 125.1(3) S(3)-Cu(2)-S(1) 104.02(11) S(5)-Cu(5)-S(4) 104.84(11)
N(2)-Cu(2)-1(1) 104.7(3) N(5)-Cu(5)-1(2) 101.4(2) S(3)-Cu(2)-1(1) 102.13(8)
S(5)-Cu(5)-1(2) 104.36(8) S(1)-Cu(2)-I(1) 104.91(9) S(4)-Cu(5)-1(2) 101.76(8)
N(3)-Cu(3)-S(3) 123.4(3) N(6)-Cu(6)-S(5) 120.5(2) N(3)-Cu(3)-S(2) 117.6(3)
N(6)-Cu(6)-S(6) 116.0(2) S(3)-Cu(3)-S(2) 106.36(11) S(5)-Cu(6)-S(6) 104.64(11)
N(3)-Cu(3)-1(1) 103.6(3) N(6)-Cu(6)-1(2) 103.8(2) S(3)-Cu(3)-1(1) 102.12(8)
S(5)-Cu(6)-1(2) 105.19(9) S(2)-Cu(3)-I(1) 99.71(8) S(6)-Cu(6)-1(2) 105.28(9)
Cu(2)-1(1)-Cu(3) 64.60(4) Cu(5)-1(2)-Cu(6) 62.93(4)
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