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Table 1. Crystal data and structure refinement details.

	


Identification code 
2009src0060p(1 (JN51)   

Empirical formula 
C20H20La4O32S4W4
Formula weight 
2191.64

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 7.2550(2) Å
( = 80.4080(10)°


b = 8.1110(2) Å
( = 78.6810(10)°


c = 16.9310(4) Å
(  = 89.6740(10)°

Volume
962.90(4) Å3
Z
1

Density (calculated)
3.780 Mg / m3
Absorption coefficient
16.555 mm(1
F(000)
984

Crystal
blade; colourless

Crystal size
0.14 ( 0.03 ( 0.01 mm3
( range for data collection
3.02 ( 27.48°

Index ranges
(9 ( h ( 9, (10 ( k ( 10, (21 ( l ( 21

Reflections collected
19673

Independent reflections
4394 [Rint = 0.0598]

Completeness to ( = 27.48°
99.6 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.8519 and 0.2052

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
4394 / 18 / 289

Goodness-of-fit on F2
1.119

Final R indices [F2 > 2((F2)]
R1 = 0.0387, wR2 = 0.0779

R indices (all data)
R1 = 0.0483, wR2 = 0.0827

Largest diff. peak and hole
2.116 and (1.758 e Å(3
	


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit). Cell determination: DirAx (Duisenberg, A.J.M.(1992). J. Appl. Cryst. 25, 92-96.) Data collection: Collect (Collect: Data collection software, R. Hooft, Nonius B.V., 1998). Data reduction and cell refinement: Denzo (Z. Otwinowski & W. Minor, Methods in Enzymology (1997) Vol. 276: Macromolecular Crystallography, part A, pp. 307(326; C. W. Carter, Jr. & R. M. Sweet, Eds., Academic Press). Absorption correction: Sheldrick, G. M. SADABS - Bruker Nonius area detector scaling and absorption correction - V2.10 Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: ORTEP-3 (L.G. Farrugia, J. Appl. Cryst. (1997) 30, 565).

Special details: 

All hydrogens were fixed using a standard riding model. Hydrogen atoms on the water molecules O1w and O2w could not be located from the difference map. This is not surprising when heavy atoms are involved in the structure. The location of one of the hydrogens on each of the water molecules can be deduced from the short contact with the sulphate oxygen (O1w-H...O3 and O2w-H...O23) however the location of the second hydrogen is not certain.

 The second WGHT parameter is higher than usual due to the large difference in atom weights present in the structure.

 As there are 2 independent W2O8 units present in the structure (though half of each is related by symmetry) the formula is that shown above in spite of the alerts Checkcif brings up (due to the manner it calculates Z).
O32 and O36 were modelled using the ISOR restraint due to the former being a non-positive definite, and the latter having a very small ADP in one direction. This appears to be a trend for oxygen atoms that are positioned within a lattice surrounded by 3 co-ordinating cations.

Table 2. Atomic coordinates [( 104], equivalent isotropic displacement parameters [Å2 ( 103] and site occupancy factors. Ueq is defined as one third of the trace of the orthogonalized Uij tensor.

Atom 
x
y
z
Ueq
S.o.f.
C1
(3243(15)
(386(13)
882(6)
19(2)
1

C2
(2083(14)
(1515(12)
1261(6)
14(2)
1

C3
(207(14)
(1586(12)
959(6)
13(2)
1

C4
588(13)
(555(12)
204(6)
13(2)
1

C5
(2508(14)
599(14)
168(7)
20(2)
1

O1
(1619(9)
(3825(8)
2471(4)
12(1)
1

O2
(3965(9)
(1760(9)
2756(4)
14(1)
1

O3
(4525(9)
(3892(9)
1980(4)
14(1)
1

S1
(3125(3)
(2843(3)
2179(1)
11(1)
1

C21
2485(14)
(6484(12)
688(6)
13(2)
1

C22
728(12)
(6842(11)
1238(6)
10(2)
1

C23
(907(13)
(6246(12)
1042(6)
12(2)
1

C24
(882(13)
(5184(12)
277(6)
14(2)
1

C25
(2553(14)
(4530(14)
52(6)
19(2)
1

O21
1016(9)
(6859(9)
2739(4)
15(1)
1

O22
(1147(9)
(8844(8)
2464(4)
14(1)
1

O23
2210(9)
(9213(8)
2099(4)
11(1)
1

S21
692(3)
(8035(3)
2203(1)
9(1)
1

O1W
2032(9)
(3005(9)
2620(4)
18(2)
1

O2W
(4925(10)
(7997(10)
2646(5)
21(2)
1

O31
(3126(9)
(6755(8)
3739(4)
11(1)
1

O32
(855(9)
(6520(8)
5124(4)
12(1)
1

O33
(819(8)
(9309(8)
4498(4)
11(1)
1

O34
(5770(9)
(8448(8)
4859(4)
14(1)
1

O35
(6948(9)
(5674(8)
3848(4)
11(1)
1

O36
(6283(8)
(5702(8)
5504(4)
9(1)
1

O37
(3030(9)
(9271(9)
6121(4)
14(1)
1

O38
711(9)
(8237(8)
6259(4)
12(1)
1

La1
(332(1)
(4856(1)
3702(1)
8(1)
1

La2
(3494(1)
(9859(1)
3728(1)
8(1)
1

W1
(781(1)
(8691(1)
5563(1)
8(1)
1

W2
(5262(1)
(6282(1)
4427(1)
8(1)
1

	


Table 3. Bond lengths [Å] and angles [°].

	


C1(C5
1.346(15)

C1(C2
1.402(15)

C2(C3
1.362(14)

C2(S1
1.772(10)

C3(C4
1.423(13)

C4(C5i
1.415(14)

C4(C4i
1.426(19)

C5(C4i
1.415(14)

O1(S1
1.464(7)

O1(La1
2.468(7)

O2(S1
1.464(7)

O2(La2ii
2.506(7)

O3(S1
1.452(7)

C21(C25iii
1.372(14)

C21(C22
1.422(13)

C22(C23
1.358(13)

C22(S21
1.751(10)

C23(C24
1.428(14)

C24(C25
1.415(14)

C24(C24iii
1.431(19)

C25(C21iii
1.372(14)

O21(S21
1.471(7)

O21(La1
2.549(7)

O22(S21
1.444(7)

O22(La2
2.481(7)

O23(S21
1.458(6)

O1W(La1
2.536(7)

O2W(La2
2.554(7)

O31(W2
1.828(7)

O31(La2
2.537(6)

O31(La1
2.537(6)

O32(W1
1.798(6)

O32(La1
2.514(7)

O32(La1iv
2.713(7)

O33(W1
1.955(6)

O33(W1v
1.995(6)

O33(La2
2.619(6)

O34(W2
1.797(7)

O34(La2vi
2.511(7)

O34(La2
2.678(7)

O35(W2
1.733(6)

O35(La1vii
2.587(6)

O36(W2
1.961(6)

O36(W2viii
1.998(6)

O36(La1viii
2.634(6)

O37(W1
1.742(6)

O37(La2vi
2.575(7)

O38(W1
1.830(7)

O38(La1iv
2.532(7)

O38(La2v
2.536(7)

La1(O38iv
2.532(7)

La1(O35ix
2.587(6)

La1(O36viii
2.634(6)

La1(O32iv
2.713(7)

La1(W1iv
3.4769(6)

La1(W2
3.6725(6)

La2(O2(x) 
2.506(7)

La2(O34vi
2.511(7)

La2(O38v
2.536(7)

La2(O37vi
2.575(7)

La2(W2
3.4601(6)

La2(W1v
3.6596(6)

W1(O33v
1.995(6)

W1(W1v
3.1465(7)

W1(La1iv
3.4769(6)

W1(La2v
3.6596(6)

W2(O36viii
1.998(6)

W2(W2viii
3.1421(7)

C5(C1(C2
119.2(10)

C3(C2(C1
122.4(9)

C3(C2(S1
119.8(8)

C1(C2(S1
117.7(8)

C2(C3(C4
118.9(9)

C5i(C4(C3
122.6(9)

C5i(C4(C4i
118.1(11)

C3(C4(C4i
119.3(11)

C1(C5(C4i
122.0(10)

S1(O1(La1
143.3(4)

S1(O2(La2ii
148.0(4)

O3(S1(O1
112.0(4)

O3(S1(O2
112.2(4)

O1(S1(O2
111.4(4)

O3(S1(C2
106.9(4)

O1(S1(C2
107.1(4)

O2(S1(C2
106.9(4)

C25iii(C21(C22
119.6(9)

C23(C22(C21
121.8(9)

C23(C22(S21
119.4(7)

C21(C22(S21
118.8(7)

C22(C23(C24
120.0(9)

C25(C24(C23
121.7(9)

C25(C24(C24iii
119.9(11)

C23(C24(C24iii
118.4(11)

C21iii(C25(C24
120.3(9)

S21(O21(La1
148.7(4)

S21(O22(La2
140.5(4)

O22(S21(O23
113.1(4)

O22(S21(O21
111.9(4)

O23(S21(O21
111.6(4)

O22(S21(C22
106.5(4)

O23(S21(C22
106.5(4)

O21(S21(C22
106.6(4)

W2(O31(La2
103.7(3)

W2(O31(La1
113.6(3)

La2(O31(La1
133.5(3)

W1(O32(La1
135.9(3)

W1(O32(La1iv
98.8(3)

La1(O32(La1iv
118.0(2)

W1(O33(W1v
105.6(3)

W1(O33(La2
134.2(3)

W1v(O33(La2
104.2(3)

W2(O34(La2vi
136.1(3)

W2(O34(La2
99.4(3)

La2vi(O34(La2
115.9(2)

W2(O35(La1vii
152.1(3)

W2(O36(W2viii
105.1(3)

W2(O36(La1viii
134.8(3)

W2viii(O36(La1viii
104.1(3)

W1(O37(La2vi
153.7(4)

W1(O38(La1iv
104.6(3)

W1(O38(La2v
112.9(3)

La1iv(O38(La2v
133.0(3)

O1(La1(O32
148.1(2)

O1(La1(O38iv
76.7(2)

O32(La1(O38iv
110.9(2)

O1(La1(O1W
68.1(2)

O32(La1(O1W
143.7(2)

O38iv(La1(O1W
66.4(2)

O1(La1(O31
73.0(2)

O32(La1(O31
77.1(2)

O38iv(La1(O31
121.4(2)

O1W(La1(O31
136.9(2)

O1(La1(O21
77.3(2)

O32(La1(O21
106.4(2)

O38iv(La1(O21
141.3(2)

O1W(La1(O21
77.4(2)

O31(La1(O21
76.7(2)

O1(La1(O35ix
130.3(2)

O32(La1(O35ix
77.9(2)

O38iv(La1(O35ix
109.4(2)

O1W(La1(O35ix
70.0(2)

O31(La1(O35ix
128.5(2)

O21(La1(O35ix
68.4(2)

O1(La1(O36viii
84.3(2)

O32(La1(O36viii
70.7(2)

O38iv(La1(O36viii
69.6(2)

O1W(La1(O36viii
132.1(2)

O31(La1(O36viii
58.7(2)

O21(La1(O36viii
135.0(2)

O35ix(La1(O36viii
145.0(2)

O1(La1(O32iv
136.4(2)

O32(La1(O32iv
62.0(2)

O38iv(La1(O32iv
59.9(2)

O1W(La1(O32iv
89.6(2)

O31(La1(O32iv
132.4(2)

O21(La1(O32iv
135.7(2)

O35ix(La1(O32iv
67.4(2)

O36viii(La1(O32iv
84.25(19)

O1(La1(W1iv
105.83(16)

O32(La1(W1iv
90.30(15)

O38iv(La1(W1iv
30.62(15)

O1W(La1(W1iv
69.97(17)

O31(La1(W1iv
140.49(15)

O21(La1(W1iv
142.63(15)

O35ix(La1(W1iv
83.38(15)

O36viii(La1(W1iv
81.82(13)

O32iv(La1(W1iv
30.74(13)

O1(La1(W2
79.73(15)

O32(La1(W2
68.53(15)

O38iv(La1(W2
99.28(15)

O1W(La1(W2
146.89(16)

O31(La1(W2
27.14(15)

O21(La1(W2
103.80(15)

O35ix(La1(W2
141.92(15)

O36viii(La1(W2
31.86(13)

O32iv(La1(W2
109.36(14)

W1iv(La1(W2
113.465(16)

O22(La2(O2(x) 
75.3(2)

O22(La2(O34vi
148.9(2)

O2(x) (La2(O34vi
107.2(2)

O22(La2(O38v
73.1(2)

O2(x) (La2(O38v
77.2(2)

O34vi(La2(O38v
77.2(2)

O22(La2(O31
76.1(2)

O2(x) (La2(O31
139.0(2)

O34vi(La2(O31
112.6(2)

O38v(La2(O31
121.0(2)

O22(La2(O2W
67.4(2)

O2(x) (La2(O2W
75.9(2)

O34vi(La2(O2W
143.8(2)

O38v(La2(O2W
136.4(2)

O31(La2(O2W
66.2(2)

O22(La2(O37vi
128.8(2)

O2(x) (La2(O37vi
67.4(2)

O34vi(La2(O37vi
77.5(2)

O38v(La2(O37vi
127.3(2)

O31(La2(O37vi
111.3(2)

O2W(La2(O37vi
70.4(2)

O22(La2(O33
85.3(2)

O2(x) (La2(O33
135.6(2)

O34vi(La2(O33
71.3(2)

O38v(La2(O33
58.9(2)

O31(La2(O33
69.6(2)

O2W(La2(O33
132.1(2)

O37vi(La2(O33
145.7(2)

O22(La2(O34
136.0(2)

O2(x) (La2(O34
135.0(2)

O34vi(La2(O34
64.1(2)

O38v(La2(O34
134.6(2)

O31(La2(O34
60.4(2)

O2W(La2(O34
87.9(2)

O37vi(La2(O34
67.6(2)

O33(La2(O34
85.9(2)

O22(La2(W2
105.15(16)

O2(x) (La2(W2
141.05(16)

O34vi(La2(W2
92.04(15)

O38v(La2(W2
141.14(15)

O31(La2(W2
30.88(15)

O2W(La2(W2
69.11(17)

O37vi(La2(W2
84.93(15)

O33(La2(W2
82.28(14)

O34(La2(W2
30.83(14)

O22(La2(W1v
80.94(16)

O2(x) (La2(W1v
104.63(15)

O34vi(La2(W1v
68.31(15)

O38v(La2(W1v
27.43(15)

O31(La2(W1v
99.26(14)

O2W(La2(W1v
147.25(17)

O37vi(La2(W1v
140.89(16)

O33(La2(W1v
31.90(14)

O34(La2(W1v
110.99(15)

W2(La2(W1v
113.978(16)

O37(W1(O32
106.6(3)

O37(W1(O38
109.1(3)

O32(W1(O38
92.5(3)

O37(W1(O33
103.3(3)

O32(W1(O33
89.8(3)

O38(W1(O33
145.3(3)

O37(W1(O33v
110.5(3)

O32(W1(O33v
142.0(3)

O38(W1(O33v
82.9(3)

O33(W1(O33v
74.4(3)

O37(W1(W1v
111.4(2)

O32(W1(W1v
119.8(2)

O38(W1(W1v
115.6(2)

O33(W1(W1v
37.63(19)

O33v(W1(W1v
36.76(18)

O37(W1(La1iv
103.5(2)

O32(W1(La1iv
50.4(2)

O38(W1(La1iv
44.8(2)

O33(W1(La1iv
137.0(2)

O33v(W1(La1iv
124.86(18)

W1v(W1(La1iv
144.749(19)

O37(W1(La2v
122.9(2)

O32(W1(La2v
117.7(2)

O38(W1(La2v
39.7(2)

O33(W1(La2v
110.61(18)

O33v(W1(La2v
43.94(18)

W1v(W1(La2v
76.245(15)

La1iv(W1(La2v
81.226(14)

O35(W2(O34
106.4(3)

O35(W2(O31
108.2(3)

O34(W2(O31
92.8(3)

O35(W2(O36
105.0(3)

O34(W2(O36
88.8(3)

O31(W2(O36
144.8(3)

O35(W2(O36viii
110.2(3)

O34(W2(O36viii
142.6(3)

O31(W2(O36viii
82.8(3)

O36(W2(O36viii
74.9(3)

O35(W2(W2viii
112.4(2)

O34(W2(W2viii
119.5(2)

O31(W2(W2viii
115.5(2)

O36(W2(W2viii
37.89(17)

O36viii(W2(W2viii
37.06(18)

O35(W2(La2
103.5(2)

O34(W2(La2
49.8(2)

O31(W2(La2
45.43(19)

O36(W2(La2
135.01(19)

O36viii(W2(La2
125.15(18)

W2viii(W2(La2
143.85(2)

O35(W2(La1
121.0(2)

O34(W2(La1
118.8(2)

O31(W2(La1
39.29(19)

O36(W2(La1
111.36(17)

O36viii(W2(La1
44.08(18)

W2viii(W2(La1
76.730(15)

La2(W2(La1
81.585(14)

	


Symmetry transformations used to generate equivalent atoms: 

(i) (x,(y,(z    (ii) x,y+1,z    (iii) (x,(y(1,(z    (iv)  (x,(y(1,(z+1 

(v) (x,(y(2,(z+1    (vi) (x(1,(y(2,(z+1    (vii) x(1,y,z 

(viii) (x(1,(y(1,(z+1    (xi) x+1,y,z    (x)  x,y(1,z 

	


Table 4. Anisotropic displacement parameters [Å2( 103]. The anisotropic displacement

factor exponent takes the form: (2( 2[h2a*2U11 + ... + 2 h k a* b* U12 ].

Atom
U11
U22
U33
U23
U13
U12
C1
21(5) 
20(5)
15(5) 
(5(4)
0(4) 
0(4)

C2
22(5) 
8(4)
13(5) 
(5(4)
(3(4) 
(4(4)

C3
21(5) 
13(5)
6(4) 
(2(4)
(3(4) 
1(4)

C4
16(5) 
11(5)
12(5) 
(2(4)
(8(4) 
(3(4)

C5
18(5) 
24(6)
22(6) 
(10(5)
(4(4) 
10(4)

O1
12(3) 
16(3)
9(3) 
(4(3)
(1(2) 
0(3)

O2
16(3) 
16(4)
10(3) 
(4(3)
0(3) 
0(3)

O3
10(3) 
20(4)
11(3) 
(7(3)
3(3) 
(3(3)

S1
10(1) 
12(1)
11(1) 
(3(1)
(2(1) 
(1(1)

C21
19(5) 
11(5)
11(5) 
0(4)
(9(4) 
2(4)

C22
6(4) 
8(4)
11(5) 
0(4)
5(3) 
0(3)

C23
13(4) 
13(5)
12(5) 
(2(4)
(5(4) 
(7(4)

C24
19(5) 
12(5)
11(5) 
(1(4)
(5(4) 
0(4)

C25
13(5) 
30(6)
14(5) 
(7(4)
2(4) 
(9(4)

O21
15(3) 
15(4)
15(4) 
(2(3)
(6(3) 
(2(3)

O22
12(3) 
15(3)
14(4) 
(1(3)
(1(3) 
(3(3)

O23
14(3) 
9(3)
11(3) 
(1(2)
(6(2) 
7(2)

S21
6(1) 
12(1)
9(1) 
(2(1)
(1(1) 
(1(1)

O1W
14(3) 
18(4)
18(4) 
4(3)
(3(3) 
(4(3)

O2W
18(4) 
24(4)
22(4) 
(4(3)
(8(3) 
3(3)

O31
15(3) 
8(3)
9(3) 
2(3)
(4(3) 
(5(3)

O32
16(3) 
4(3)
16(3) 
1(2)
(6(2) 
0(2)

O33
7(3) 
17(3)
10(3) 
(3(3)
(3(2) 
1(3)

O34
17(3) 
8(3)
18(4) 
(4(3)
1(3) 
0(3)

O35
9(3) 
17(3)
8(3) 
(5(3)
0(2) 
3(3)

O36
8(3) 
9(3)
9(3) 
(1(2)
(1(2) 
(7(2)

O37
15(3) 
17(4)
10(3) 
(6(3)
1(3) 
(3(3)

O38
14(3) 
12(3)
11(3) 
(4(3)
(2(3) 
1(3)

La1
7(1) 
7(1)
9(1) 
(1(1)
(1(1) 
(2(1)

La2
7(1) 
7(1)
9(1) 
(2(1)
(1(1) 
(1(1)

W1
8(1) 
7(1)
9(1) 
(1(1)
(1(1) 
(1(1)

W2
8(1) 
7(1)
9(1) 
(2(1)
(2(1) 
(1(1)
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