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Table 1. Crystal data and structure refinement.

	


Identification code 
00tam081    

Empirical formula 
C15H25Cl8N9P6S

Formula weight 
832.92

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Orthorhombic

Space group 
P212121 

Unit cell dimensions
a = 8.5829(17) Å
( = 90°


b = 15.587(3) Å
( = 90°


c = 25.277(5) Å
(  = 90°

Volume
3381.6(12) Å3
Z
4

Density (calculated)
1.636 Mg / m3
Absorption coefficient
1.039 mm(1
F(000)
1680

Crystal
rod; colourless

Crystal size
0.68 ( 0.20 ( 0.18 mm3
( range for data collection
3.07 ( 27.48°

Index ranges
(11 ( h ( 11, (20 ( k ( 20, (31 ( l ( 32

Reflections collected
20485

Independent reflections
7560 [Rint = 0.0819]

Completeness to ( = 27.48°
99.0 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.8351 and 0.5386

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
7560 / 0 / 356

Goodness-of-fit on F2
1.033

Final R indices [F2 > 2((F2)]
R1 = 0.0453, wR2 = 0.1003

R indices (all data)
R1 = 0.0665, wR2 = 0.1127

Absolute structure parameter
0.12(7)

Largest diff. peak and hole
0.793 and (0.974 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: SADABS Version 2.10. (G. M. Sheldrick (2003)) Bruker AXS Inc., Madison, Wisconsin, USA. Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: PLATON  (A.L. Spek, J. Appl. Crystallogr. 2003, 36, 7).
Special details: 

P1-P2 = 2.791, P2-P3 = 2.722, P1-P3 = 2.781, P4-P5 = 2.816, P5-P6 = 2.713, P4-P6 = 2.828.

Max deviation from mean plane = 0.042 (P3), 0.066 (N9).

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
7803(5)
(2622(2)
(3259(2)
33(1)
1

C2
6727(5)
(2822(3)
(3649(2)
39(1)
1

C3
7271(7)
(2923(3)
(4164(2)
50(1)
1

C4
8819(7)
(2807(3)
(4294(2)
56(1)
1

C5
9879(7)
(2628(3)
(3896(2)
59(2)
1

C6
9368(6)
(2536(3)
(3373(2)
47(1)
1

C7
5021(6)
(2908(4)
(3544(2)
60(1)
1

C8
9358(10)
(2835(4)
(4867(3)
93(3)
1

C9
5001(5)
(3323(3)
(1621(2)
37(1)
1

C10
4714(5)
(2614(3)
(1228(2)
33(1)
1

C11
5061(4)
(2861(2)
(660(2)
27(1)
1

C12
4490(4)
(2174(3)
(274(1)
27(1)
1

C13
4213(5)
(3150(2)
496(2)
31(1)
1

C14
4906(13)
(3408(4)
994(2)
135(5)
1

C15
5274(6)
(2843(3)
1387(2)
45(1)
1

N1
9248(4)
(3890(2)
(2196(1)
28(1)
1

N2
9003(4)
(5282(2)
(2839(2)
45(1)
1

N3
6463(4)
(4307(2)
(2631(1)
32(1)
1

N4
6687(4)
(3494(2)
(1694(1)
30(1)
1

N5
4910(4)
(2367(2)
281(1)
28(1)
1

N6
5665(4)
(1968(2)
1232(1)
31(1)
1

N7
6554(3)
(955(2)
430(1)
31(1)
1

N8
4829(4)
500(2)
352(2)
39(1)
1

N9
3595(3)
(971(2)
752(1)
29(1)
1

P1
7439(1)
(3642(1)
(2274(1)
25(1)
1

P2
10028(1)
(4674(1)
(2477(1)
33(1)
1

P3
7206(1)
(5119(1)
(2885(1)
34(1)
1

P4
5175(1)
(1538(1)
670(1)
24(1)
1

P5
6436(1)
15(1)
294(1)
31(1)
1

P6
3368(1)
(33(1)
550(1)
27(1)
1

S1
7208(1)
(2429(1)
(2593(1)
35(1)
1

Cl1
11100(2)
(5370(1)
(1922(1)
57(1)
1

Cl2
11862(1)
(4292(1)
(2901(1)
61(1)
1

Cl3
6113(2)
(6166(1)
(2618(1)
64(1)
1

Cl4
6630(2)
(5167(1)
(3650(1)
51(1)
1

Cl5
8042(1)
668(1)
697(1)
47(1)
1

Cl6
7183(1)
204(1)
(450(1)
49(1)
1

Cl7
1762(1)
(14(1)
(29(1)
40(1)
1

Cl8
2278(1)
646(1)
1109(1)
41(1)
1

	


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

	


C1(C6
1.380(6)

C1(C2
1.386(6)

C1(S1
1.785(4)

C2(C3
1.392(6)

C2(C7
1.494(7)

C3(C4
1.381(8)

C4(C5
1.384(9)

C4(C8
1.521(7)

C5(C6
1.401(7)

C9(N4
1.483(5)

C9(C10
1.506(6)

C10(C11
1.517(6)

C11(C12
1.530(5)

C12(N5
1.480(5)

C13(C14
1.451(7)

C13(N5
1.463(5)

C14(C15
1.365(7)

C15(N6
1.458(5)

N1(P2
1.565(3)

N1(P1
1.612(3)

N2(P3
1.567(4)

N2(P2
1.584(4)

N3(P3
1.557(3)

N3(P1
1.610(3)

N4(P1
1.618(3)

N5(P4
1.639(3)

N6(P4
1.628(3)

N7(P5
1.554(3)

N7(P4
1.610(3)

N8(P5
1.580(3)

N8(P6
1.585(3)

N9(P6
1.560(3)

N9(P4
1.632(3)

P1(S1
2.0644(14)

P2(Cl2
1.9949(16)

P2(Cl1
1.9983(16)

P3(Cl4
1.9975(16)

P3(Cl3
2.0002(16)

P5(Cl5
1.9924(15)

P5(Cl6
2.0090(16)

P6(Cl8
1.9982(14)

P6(Cl7
2.0099(14)

C6(C1(C2
121.5(4)

C6(C1(S1
117.3(4)

C2(C1(S1
121.2(3)

C1(C2(C3
117.8(4)

C1(C2(C7
123.2(4)

C3(C2(C7
119.0(5)

C4(C3(C2
122.1(5)

C3(C4(C5
119.1(5)

C3(C4(C8
121.0(6)

C5(C4(C8
119.8(6)

C4(C5(C6
120.1(5)

C1(C6(C5
119.4(5)

N4(C9(C10
111.9(3)

C9(C10(C11
113.9(4)

C10(C11(C12
111.3(3)

N5(C12(C11
112.6(3)

C14(C13(N5
112.7(4)

C15(C14(C13
123.2(6)

C14(C15(N6
117.5(4)

P2(N1(P1
122.9(2)

P3(N2(P2
119.5(2)

P3(N3(P1
122.8(2)

C9(N4(P1
121.8(3)

C13(N5(C12
114.9(3)

C13(N5(P4
119.5(3)

C12(N5(P4
116.1(3)

C15(N6(P4
124.1(3)

P5(N7(P4
125.74(19)

P5(N8(P6
118.00(19)

P6(N9(P4
124.7(2)

N3(P1(N1
114.58(17)

N3(P1(N4
113.08(19)

N1(P1(N4
107.88(19)

N3(P1(S1
108.64(14)

N1(P1(S1
111.10(13)

N4(P1(S1
100.71(14)

N1(P2(N2
119.53(19)

N1(P2(Cl2
110.40(14)

N2(P2(Cl2
107.87(16)

N1(P2(Cl1
107.54(14)

N2(P2(Cl1
109.65(16)

Cl2(P2(Cl1
100.11(7)

N3(P3(N2
120.29(19)

N3(P3(Cl4
109.14(14)

N2(P3(Cl4
108.03(16)

N3(P3(Cl3
109.40(14)

N2(P3(Cl3
107.72(17)

Cl4(P3(Cl3
100.43(7)

N7(P4(N6
111.79(18)

N7(P4(N9
110.68(16)

N6(P4(N9
109.06(18)

N7(P4(N5
108.75(17)

N6(P4(N5
103.53(16)

N9(P4(N5
112.86(17)

N7(P5(N8
120.11(17)

N7(P5(Cl5
109.83(14)

N8(P5(Cl5
108.22(14)

N7(P5(Cl6
109.16(14)

N8(P5(Cl6
107.18(16)

Cl5(P5(Cl6
100.55(6)

N9(P6(N8
119.70(16)

N9(P6(Cl8
108.88(13)

N8(P6(Cl8
108.38(14)

N9(P6(Cl7
109.74(13)

N8(P6(Cl7
107.77(15)

Cl8(P6(Cl7
100.69(6)

C1(S1(P1
100.82(13)

	


Symmetry transformations used to generate equivalent atoms: 

	


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
48(2) 
23(2)
28(2) 
4(2)
9(2) 
7(2)

C2
56(3) 
31(2)
30(2) 
9(2)
1(2) 
6(2)

C3
89(4) 
31(2)
30(3) 
7(2)
(1(3) 
10(2)

C4
103(4) 
22(2)
43(3) 
9(2)
28(3) 
(2(2)

C5
68(3) 
33(3)
75(4) 
5(3)
39(3) 
(3(2)

C6
58(3) 
31(2)
53(3) 
2(2)
8(2) 
(4(2)

C7
53(3) 
76(4)
51(3) 
6(3)
(12(3) 
13(3)

C8
180(8) 
39(3)
60(4) 
3(3)
64(5) 
(3(4)

C9
26(2) 
59(3)
26(2) 
(9(2)
4(2) 
(1(2)

C10
31(2) 
42(2)
24(2) 
(4(2)
2(2) 
5(2)

C11
25(2) 
28(2)
28(2) 
0(2)
4(2) 
(2(2)

C12
32(2) 
31(2)
19(2) 
(1(2)
0(2) 
2(2)

C13
35(2) 
24(2)
32(2) 
(2(2)
7(2) 
(1(2)

C14
304(13) 
56(4)
46(4) 
26(3)
(68(6) 
(84(6)

C15
63(3) 
34(2)
37(3) 
12(2)
(14(2) 
(7(2)

N1
29(2) 
26(2)
30(2) 
(5(1)
(2(1) 
1(1)

N2
52(2) 
38(2)
44(2) 
(18(2)
(2(2) 
6(2)

N3
31(2) 
35(2)
28(2) 
(7(2)
(1(1) 
(6(1)

N4
34(2) 
41(2)
16(2) 
(3(2)
(2(1) 
10(2)

N5
42(2) 
20(2)
20(2) 
0(1)
1(1) 
1(1)

N6
39(2) 
29(2)
24(2) 
(2(1)
(6(1) 
(2(1)

N7
31(2) 
22(2)
41(2) 
0(2)
5(2) 
2(1)

N8
36(2) 
21(2)
61(3) 
7(2)
6(2) 
4(1)

N9
31(2) 
21(2)
34(2) 
3(1)
4(1) 
4(1)

P1
29(1) 
25(1)
20(1) 
(4(1)
2(1) 
0(1)

P2
36(1) 
31(1)
31(1) 
(5(1)
4(1) 
5(1)

P3
47(1) 
28(1)
25(1) 
(6(1)
1(1) 
(7(1)

P4
28(1) 
21(1)
24(1) 
(2(1)
2(1) 
1(1)

P5
29(1) 
24(1)
39(1) 
1(1)
7(1) 
(1(1)

P6
27(1) 
23(1)
31(1) 
(1(1)
1(1) 
3(1)

S1
51(1) 
26(1)
28(1) 
0(1)
3(1) 
6(1)

Cl1
69(1) 
50(1)
53(1) 
2(1)
(8(1) 
25(1)

Cl2
47(1) 
67(1)
70(1) 
(1(1)
27(1) 
6(1)

Cl3
99(1) 
43(1)
50(1) 
(2(1)
3(1) 
(33(1)

Cl4
78(1) 
49(1)
27(1) 
(13(1)
(6(1) 
2(1)

Cl5
42(1) 
40(1)
58(1) 
(5(1)
3(1) 
(15(1)

Cl6
59(1) 
45(1)
42(1) 
10(1)
14(1) 
5(1)

Cl7
44(1) 
39(1)
36(1) 
2(1)
(10(1) 
4(1)

Cl8
45(1) 
37(1)
41(1) 
(11(1)
3(1) 
10(1)

	


[image: image2.jpg]









1

06/06/07 12:41:38                    Dr T Gelbrich          
98src212

User:

PAGE  
5
06/06/07 12:41:38                    Dr. S. J. Coles        
                 00tam081

User: Davies 

