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Table 1. Crystal data and structure refinement.

	


Identification code 
2005src0284    

Empirical formula 
C16H11AlNaO13S8
Formula weight 
717.70

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/n 

Unit cell dimensions
a = 10.1353(15) Å
( = 90°


b = 15.4448(13) Å
( = 90.491(13)°


c = 15.877(2) Å
(  = 90°

Volume
2485.3(6) Å3
Z
4

Density (calculated)
1.918 Mg / m3
Absorption coefficient
0.839 mm(1
F(000)
1452

Crystal
Shard; Dark Red

Crystal size
0.11 ( 0.08 ( 0.05 mm3
( range for data collection
2.93 ( 27.48°

Index ranges
(13 ( h ( 13, (20 ( k ( 19, (20 ( l ( 20

Reflections collected
30149

Independent reflections
5672 [Rint = 0.0816]

Completeness to ( = 27.48°
99.6 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9592 and 0.9133

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5672 / 277 / 424

Goodness-of-fit on F2
1.242

Final R indices [F2 > 2((F2)]
R1 = 0.0966, wR2 = 0.2143

R indices (all data)
R1 = 0.1282, wR2 = 0.2253

Largest diff. peak and hole
0.785 and (0.688 e Å(3
	


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit sphere). 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: SORTAV (R. H. Blessing, Acta Cryst. A51 (1995) 33(37; R. H. Blessing, J. Appl. Cryst. 30 (1997) 421(426). Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: ORTEP3 for Windows (L. J. Farrugia, J. Appl. Crystallogr. 1997, 30, 565).

Special details: 

All hydrogen atoms were fixed.

There was disorder of the sodium and aluminium cations and one of the oxalate anions

It was not possible to locate the hydrogen atoms around the oxygen O51. For charge balancing, it would be good if this was actually H3O+. 

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.
Na2
10840(30)
6568(15)
752(18)
26(4)
0.50

Al2
10750(20)
6361(12)
869(15)
24(2)
0.50

Al1
8914(18)
6207(17)
3969(13)
24(3)
0.50

Na1
8670(20)
6290(20)
4070(18)
25(3)
0.50

C1
3521(9)
4886(6)
3838(5)
31(2)
1

C2
3848(9)
5688(6)
3327(5)
30(2)
1

C3
4042(8)
4598(5)
1964(5)
23(2)
1

C4
3095(8)
4076(5)
2323(5)
23(2)
1

C5
3457(8)
3494(5)
843(5)
23(2)
1

C6
3404(8)
2990(5)
78(5)
23(2)
1

C7
2618(8)
2035(5)
(1139(5)
25(2)
1

C8
3746(8)
2450(5)
(1420(5)
25(2)
1

C9
3957(11)
1222(7)
(2603(6)
45(2)
1

C10
2561(11)
1053(7)
(2612(7)
49(3)
1

S1
2379(2)
4153(2)
3306(1)
33(1)
1

S2
4889(2)
5465(1)
2429(1)
26(1)
1

S3
4431(2)
4364(1)
940(1)
27(1)
1

S4
2573(2)
3226(1)
1701(1)
26(1)
1

S5
2190(2)
2269(1)
(123(1)
26(1)
1

S6
4506(2)
3121(1)
(708(1)
25(1)
1

S7
4475(3)
2328(2)
(2402(1)
36(1)
1

S8
1594(2)
1349(2)
(1698(2)
34(1)
1

C11
9085(9)
6332(6)
2252(6)
33(2)
1

C12
10519(9)
6505(6)
2588(7)
37(2)
1

O11
8207(6)
6199(5)
2760(5)
48(2)
1

O12
10619(7)
6484(4)
3371(4)
41(2)
1

O13
11386(6)
6615(5)
2063(5)
46(2)
1

O14
8986(7)
6300(4)
1430(5)
40(2)
1

C21
7595(17)
7871(12)
4876(13)
25(2)
0.50

C22
6485(18)
7198(12)
5032(11)
24(2)
0.50

O21
6537(13)
6495(8)
4683(8)
26(2)
0.50

O22
8496(14)
7732(9)
4392(9)
28(2)
0.50

O23
7442(11)
8584(8)
5320(8)
25(2)
0.50

O24
5636(11)
7456(7)
5558(7)
24(2)
0.50

C25
7773(19)
7649(12)
4545(14)
29(2)
0.50

C26
6823(19)
6887(13)
4755(14)
29(2)
0.50

O25
7223(12)
6164(8)
4475(8)
28(2)
0.50

O26
8746(13)
7434(9)
4112(9)
30(3)
0.50

O27
7563(13)
8381(9)
4865(10)
32(2)
0.50

O28
5785(12)
7017(8)
5153(8)
28(2)
0.50

C31
9769(9)
4647(6)
4691(6)
36(2)
1

O31
9049(7)
4901(5)
4087(5)
51(2)
1

O32
10143(7)
3892(4)
4839(5)
44(2)
1

C41
9653(9)
5288(5)
(347(6)
29(2)
1

O41
9789(7)
6090(4)
(283(4)
38(2)
1

O42
9015(6)
4900(4)
(912(4)
32(1)
1

O51
7033(6)
5143(4)
792(4)
37(2)
1

	


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

	


Na2(O24i
1.55(3)

Na2(O23i
1.78(3)

Na2(O41
2.09(3)

Na2(O13
2.15(3)

Na2(O14
2.21(3)

Na2(O27i
2.25(3)

Na2(O42ii
2.29(2)

Na2(O28i
2.38(2)

Al2(O24i
1.89(2)

Al2(O23i
1.93(3)

Al2(O42ii
1.96(2)

Al2(O14
2.00(2)

Al2(O13
2.04(3)

Al2(O41
2.10(3)

Al1(O25
1.90(2)

Al1(O26
1.92(3)

Al1(O12
2.02(2)

Al1(O31
2.03(3)

Al1(O11
2.04(2)

Al1(O32iii
2.12(2)

Na1(O25
1.62(3)

Na1(O26
1.77(3)

Na1(O32iii
2.12(3)

Na1(O11
2.13(3)

Na1(O31
2.18(3)

Na1(O12
2.30(3)

Na1(O22
2.30(3)

Na1(O21
2.40(2)

C1(C2
1.519(12)

C1(S1
1.822(9)

C1(H1A
0.9900

C1(H1B
0.9900

C2(S2
1.814(9)

C2(H2A
0.9900

C2(H2B
0.9900

C3(C4
1.381(11)

C3(S3
1.714(8)

C3(S2
1.750(9)

C4(S4
1.723(8)

C4(S1
1.731(8)

C5(C6
1.443(11)

C5(S3
1.675(8)

C5(S4
1.688(8)

C6(S5
1.687(8)

C6(S6
1.693(8)

C7(C8
1.388(11)

C7(S5
1.712(8)

C7(S8
1.724(9)

C8(S6
1.712(8)

C8(S7
1.741(8)

C9(C10
1.439(15)

C9(S7
1.815(10)

C9(H9A
0.9900

C9(H9B
0.9900

C10(S8
1.816(10)

C10(H10A
0.9900

C10(H10B
0.9900

C11(O11
1.223(11)

C11(O14
1.310(12)

C11(C12
1.567(13)

C12(O13
1.228(12)

C12(O12
1.247(12)

C21(O22
1.22(2)

C21(O23
1.32(2)

C21(C22
1.55(2)

C22(O21
1.22(2)

C22(O24
1.27(2)

O23(Na2iv
1.78(3)

O23(Al2iv
1.93(3)

O24(Na2iv
1.55(3)

O24(Al2iv
1.89(2)

C25(O26
1.25(2)

C25(O27
1.26(2)

C25(C26
1.56(2)

C26(O28
1.25(2)

C26(O25
1.27(2)

O27(Na2iv
2.25(3)

O28(Na2iv
2.38(2)

C31(O32
1.248(12)

C31(O31
1.262(12)

C31(C31iii
1.535(17)

O32(Al1iii
2.12(2)

O32(Na1iii
2.12(3)

C41(O41
1.250(10)

C41(O42
1.254(11)

C41(C41ii
1.577(18)

O42(Al2ii
1.96(2)

O42(Na2ii
2.29(2)

O24i(Na2(O23i
99.9(11)

O24i(Na2(O41
96.9(15)

O23i(Na2(O41
96.3(15)

O24i(Na2(O13
101.1(17)

O23i(Na2(O13
98.7(15)

O41(Na2(O13
154.1(10)

O24i(Na2(O14
99.5(16)

O23i(Na2(O14
160.5(13)

O41(Na2(O14
83.4(11)

O13(Na2(O14
75.4(9)

O24i(Na2(O27i
86.9(10)

O23i(Na2(O27i
18.5(6)

O41(Na2(O27i
85.0(12)

O13(Na2(O27i
114.2(15)

O14(Na2(O27i
167.4(17)

O24i(Na2(O42ii
173(2)

O23i(Na2(O42ii
81.6(12)

O41(Na2(O42ii
76.6(10)

O13(Na2(O42ii
84.9(8)

O14(Na2(O42ii
79.3(6)

O27i(Na2(O42ii
93.1(12)

O24i(Na2(O28i
13.6(6)

O23i(Na2(O28i
89.2(8)

O41(Na2(O28i
90.0(10)

O13(Na2(O28i
111.1(13)

O14(Na2(O28i
110.3(13)

O27i(Na2(O28i
74.6(7)

O42ii(Na2(O28i
162.7(16)

O24i(Al2(O23i
83.8(8)

O24i(Al2(O42ii
166.5(15)

O23i(Al2(O42ii
87.1(11)

O24i(Al2(O14
96.3(12)

O23i(Al2(O14
179.6(18)

O42ii(Al2(O14
92.7(7)

O24i(Al2(O13
94.3(11)

O23i(Al2(O13
97.8(12)

O42ii(Al2(O13
96.9(9)

O14(Al2(O13
82.6(9)

O24i(Al2(O41
86.5(9)

O23i(Al2(O41
91.3(11)

O42ii(Al2(O41
83.6(10)

O14(Al2(O41
88.3(10)

O13(Al2(O41
171.0(13)

O25(Al1(O26
84.4(9)

O25(Al1(O12
169.2(16)

O26(Al1(O12
85.6(11)

O25(Al1(O31
89.2(12)

O26(Al1(O31
167.9(13)

O12(Al1(O31
101.3(8)

O25(Al1(O11
95.0(9)

O26(Al1(O11
94.9(12)

O12(Al1(O11
81.6(8)

O31(Al1(O11
96.0(9)

O25(Al1(O32iii
91.3(10)

O26(Al1(O32iii
90.3(10)

O12(Al1(O32iii
93.1(8)

O31(Al1(O32iii
79.4(9)

O11(Al1(O32iii
172.2(10)

O25(Na1(O26
98.2(13)

O25(Na1(O32iii
99.8(15)

O26(Na1(O32iii
94.4(14)

O25(Na1(O11
100.8(15)

O26(Na1(O11
96.3(15)

O32iii(Na1(O11
155.1(11)

O25(Na1(O31
92.3(16)

O26(Na1(O31
167.0(16)

O32iii(Na1(O31
76.2(11)

O11(Na1(O31
89.2(11)

O25(Na1(O12
174.4(19)

O26(Na1(O12
81.3(13)

O32iii(Na1(O12
85.8(9)

O11(Na1(O12
73.7(8)

O31(Na1(O12
89.0(8)

O25(Na1(O22
87.4(11)

O26(Na1(O22
12.8(5)

O32iii(Na1(O22
89.4(11)

O11(Na1(O22
105.3(14)

O31(Na1(O22
165.3(16)

O12(Na1(O22
92.7(12)

O25(Na1(O21
14.5(6)

O26(Na1(O21
83.8(10)

O32iii(Na1(O21
101.2(11)

O11(Na1(O21
102.3(11)

O31(Na1(O21
106.6(13)

O12(Na1(O21
164.0(16)

O22(Na1(O21
73.1(8)

C2(C1(S1
113.6(6)

C2(C1(H1A
108.8

S1(C1(H1A
108.8

C2(C1(H1B
108.8

S1(C1(H1B
108.8

H1A(C1(H1B
107.7

C1(C2(S2
113.4(6)

C1(C2(H2A
108.9

S2(C2(H2A
108.9

C1(C2(H2B
108.9

S2(C2(H2B
108.9

H2A(C2(H2B
107.7

C4(C3(S3
115.7(6)

C4(C3(S2
127.8(6)

S3(C3(S2
116.4(5)

C3(C4(S4
114.8(6)

C3(C4(S1
129.1(6)

S4(C4(S1
116.1(5)

C6(C5(S3
121.9(6)

C6(C5(S4
122.1(6)

S3(C5(S4
116.0(5)

C5(C6(S5
122.5(6)

C5(C6(S6
122.4(6)

S5(C6(S6
115.1(5)

C8(C7(S5
114.9(6)

C8(C7(S8
127.7(6)

S5(C7(S8
117.3(5)

C7(C8(S6
115.7(6)

C7(C8(S7
126.5(6)

S6(C8(S7
117.7(5)

C10(C9(S7
117.1(8)

C10(C9(H9A
108.0

S7(C9(H9A
108.0

C10(C9(H9B
108.0

S7(C9(H9B
108.0

H9A(C9(H9B
107.3

C9(C10(S8
118.9(8)

C9(C10(H10A
107.6

S8(C10(H10A
107.6

C9(C10(H10B
107.6

S8(C10(H10B
107.6

H10A(C10(H10B
107.0

C4(S1(C1
101.1(4)

C3(S2(C2
101.0(4)

C5(S3(C3
96.7(4)

C5(S4(C4
96.5(4)

C6(S5(C7
97.3(4)

C6(S6(C8
96.8(4)

C8(S7(C9
97.8(4)

C7(S8(C10
103.9(5)

O11(C11(O14
126.9(9)

O11(C11(C12
118.9(9)

O14(C11(C12
114.1(8)

O13(C12(O12
128.9(9)

O13(C12(C11
117.3(9)

O12(C12(C11
113.7(9)

C11(O11(Al1
111.5(8)

C11(O11(Na1
118.5(9)

Al1(O11(Na1
8.5(10)

C12(O12(Al1
114.2(9)

C12(O12(Na1
115.0(10)

Al1(O12(Na1
4.7(14)

C12(O13(Al2
112.5(9)

C12(O13(Na2
118.3(10)

Al2(O13(Na2
10.0(9)

C11(O14(Al2
112.4(9)

C11(O14(Na2
114.8(10)

Al2(O14(Na2
8.7(11)

O22(C21(O23
125.2(16)

O22(C21(C22
122.1(18)

O23(C21(C22
112.8(15)

O21(C22(O24
127.6(16)

O21(C22(C21
119.4(17)

O24(C22(C21
112.9(16)

C22(O21(Na1
110.2(14)

C21(O22(Na1
111.7(14)

C21(O23(Na2iv
102.0(12)

C21(O23(Al2iv
112.7(11)

Na2iv(O23(Al2iv
10.8(11)

C22(O24(Na2iv
110.2(15)

C22(O24(Al2iv
115.8(13)

Na2iv(O24(Al2iv
5.6(17)

O26(C25(O27
126.7(17)

O26(C25(C26
114.1(17)

O27(C25(C26
119.0(18)

O28(C26(O25
126.3(17)

O28(C26(C25
120.8(19)

O25(C26(C25
112.9(16)

C26(O25(Na1
109.1(15)

C26(O25(Al1
114.1(14)

Na1(O25(Al1
5.0(18)

C25(O26(Na1
104.5(13)

C25(O26(Al1
113.5(13)

Na1(O26(Al1
9.0(13)

C25(O27(Na2iv
114.7(14)

C26(O28(Na2iv
109.4(14)

O32(C31(O31
127.2(8)

O32(C31(C31iii
116.9(11)

O31(C31(C31iii
115.9(11)

C31(O31(Al1
114.6(8)

C31(O31(Na1
114.5(10)

Al1(O31(Na1
7.8(11)

C31(O32(Al1iii
111.6(9)

C31(O32(Na1iii
116.4(10)

Al1iii(O32(Na1iii
8.7(10)

O41(C41(O42
126.0(9)

O41(C41(C41ii
117.1(10)

O42(C41(C41ii
117.0(9)

C41(O41(Na2
118.0(9)

C41(O41(Al2
108.5(8)

Na2(O41(Al2
10.4(8)

C41(O42(Al2ii
112.8(9)

C41(O42(Na2ii
111.3(10)

Al2ii(O42(Na2ii
5.5(13)

	


Symmetry transformations used to generate equivalent atoms: 

(i) x+1/2,(y+3/2,z(1/2    (ii) (x+2,(y+1,(z    (iii) (x+2,(y+1,(z+1 

(iv)  x(1/2,(y+3/2,z+1/2 

	


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
Na2
24(5) 
36(11)
19(8) 
4(7)
9(5) 
(8(7)

Al2
19(4) 
30(7)
21(6) 
8(4)
6(4) 
(7(5)

Al1
24(6) 
25(5)
21(5) 
(7(3)
4(4) 
2(5)

Na1
30(8) 
19(6)
26(6) 
(3(4)
16(5) 
4(5)

C1
34(5) 
36(4)
22(4) 
(6(4)
6(3) 
(2(4)

C2
31(4) 
30(4)
30(4) 
(5(3)
3(4) 
(2(4)

C3
24(4) 
24(4)
21(4) 
2(3)
(1(3) 
4(3)

C4
25(4) 
24(4)
20(4) 
(3(3)
0(3) 
6(3)

C5
25(3) 
24(3)
21(3) 
2(3)
2(3) 
(6(3)

C6
21(3) 
24(3)
23(3) 
(1(3)
8(3) 
0(3)

C7
27(4) 
26(4)
22(4) 
(3(3)
(1(3) 
1(3)

C8
26(4) 
25(4)
22(4) 
2(3)
3(3) 
(3(3)

C9
57(6) 
44(5)
34(5) 
(12(4)
21(4) 
(9(5)

C10
59(6) 
47(6)
40(5) 
(13(4)
18(5) 
(17(5)

S1
36(1) 
38(1)
24(1) 
(4(1)
11(1) 
(5(1)

S2
29(1) 
26(1)
24(1) 
(3(1)
2(1) 
(4(1)

S3
30(1) 
29(1)
22(1) 
(1(1)
6(1) 
(9(1)

S4
28(1) 
28(1)
23(1) 
(1(1)
7(1) 
(7(1)

S5
25(1) 
30(1)
21(1) 
(2(1)
6(1) 
(7(1)

S6
24(1) 
27(1)
24(1) 
(3(1)
5(1) 
(4(1)

S7
48(2) 
30(1)
30(1) 
(6(1)
19(1) 
(8(1)

S8
30(1) 
40(1)
31(1) 
(12(1)
5(1) 
(10(1)

C11
21(4) 
25(4)
53(4) 
(1(3)
(6(3) 
1(3)

C12
27(4) 
31(4)
54(4) 
(2(4)
(3(4) 
(2(3)

O11
25(3) 
38(4)
82(5) 
(2(4)
4(3) 
(5(3)

O12
34(4) 
44(4)
45(4) 
(14(3)
(15(3) 
7(3)

O13
23(3) 
48(4)
67(5) 
21(4)
0(3) 
(3(3)

O14
38(4) 
27(3)
56(4) 
0(3)
(25(3) 
(2(3)

C21
21(4) 
27(5)
28(5) 
1(5)
13(4) 
9(5)

C22
20(5) 
23(5)
29(4) 
2(4)
7(4) 
5(4)

O21
25(5) 
22(5)
32(4) 
(1(4)
8(4) 
1(4)

O22
22(5) 
30(5)
33(5) 
(2(4)
16(4) 
7(5)

O23
22(5) 
28(5)
26(5) 
(1(5)
14(5) 
3(4)

O24
19(5) 
22(5)
31(5) 
(1(4)
2(4) 
5(4)

C25
24(5) 
26(5)
36(5) 
2(4)
8(5) 
8(5)

C26
24(5) 
27(5)
35(5) 
1(5)
7(4) 
5(5)

O25
26(5) 
26(5)
34(5) 
(1(4)
12(4) 
5(4)

O26
24(5) 
28(6)
38(6) 
2(5)
8(5) 
7(5)

O27
26(4) 
32(5)
39(5) 
0(5)
12(4) 
6(5)

O28
22(4) 
26(5)
36(5) 
(1(4)
10(4) 
4(4)

C31
28(4) 
31(4)
50(5) 
(23(4)
(3(4) 
2(4)

O31
40(4) 
52(4)
60(5) 
(29(4)
(14(3) 
3(3)

O32
35(4) 
31(3)
67(5) 
(21(3)
10(3) 
(2(3)

C41
29(4) 
24(4)
35(4) 
1(3)
15(3) 
2(3)

O41
46(4) 
29(3)
40(4) 
3(3)
24(3) 
1(3)

O42
31(3) 
30(3)
34(3) 
6(3)
0(3) 
0(3)

O51
39(4) 
27(3)
45(4) 
2(3)
4(3) 
1(3)

	


Table 5. Hydrogen coordinates [( 104] and isotropic displacement parameters [Å2 ( 103].

Atom 
x
y
z
Ueq
S.o.f.
H1A
3131
5068
4380
37
1

H1B
4348
4570
3967
37
1

H2A
4300
6112
3698
36
1

H2B
3016
5955
3125
36
1

H9A
4315
1043
(3154
54
1

H9B
4369
846
(2169
54
1

H10A
2437
425
(2708
58
1

H10B
2177
1356
(3105
58
1
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