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Table 1. Crystal data and structure refinement.

	


Identification code 
2008src0009   (307-478-B) 

Empirical formula 
C5H13Cl3N5OP3
Formula weight 
358.46

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21n 

Unit cell dimensions
a = 18.3051(5) Å
( = 90°


b = 8.13900(10) Å
( = 101.6620(10)°


c = 39.2691(9) Å
(  = 90°

Volume
5729.7(2) Å3
Z
16

Density (calculated)
1.662 Mg / m3
Absorption coefficient
0.966 mm(1
F(000)
2912

Crystal
block; colourless

Crystal size
0.28 ( 0.20 ( 0.05 mm3
( range for data collection
2.96 ( 27.50°

Index ranges
(23 ( h ( 23, (9 ( k ( 10, (50 ( l ( 50

Reflections collected
47265

Independent reflections
11550 [Rint = 0.0757]

Completeness to ( = 27.50°
87.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9533 and 0.7736

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
11550 / 0 / 649

Goodness-of-fit on F2
1.076

Final R indices [F2 > 2((F2)]
R1 = 0.0542, wR2 = 0.1145

R indices (all data)
R1 = 0.1003, wR2 = 0.1337

Largest diff. peak and hole
0.714 and (0.582 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: 

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.
C20
1017(2)
4395(6)
474(1)
36(1)
1

C1
7147(2)
4075(5)
1209(1)
26(1)
1

C2
6696(2)
4564(5)
856(1)
23(1)
1

C3
5895(2)
4916(5)
874(1)
26(1)
1

C4
4335(2)
(985(6)
2021(1)
32(1)
1

C5
3501(3)
(886(6)
1921(1)
44(1)
1

C6
2672(2)
4870(5)
1272(1)
24(1)
1

C7
3112(2)
4254(5)
1620(1)
24(1)
1

C8
3899(2)
3785(5)
1591(1)
27(1)
1

C9
5486(2)
9865(5)
455(1)
23(1)
1

C10
6328(2)
9890(5)
522(1)
29(1)
1

C11
1059(3)
(1667(5)
1030(1)
33(1)
1

C12
1564(2)
(876(5)
812(1)
30(1)
1

C13
2081(3)
356(6)
1023(1)
35(1)
1

C14
(569(2)
4680(5)
2083(1)
28(1)
1

C15
(1401(2)
4735(6)
2039(1)
33(1)
1

C16
(979(2)
9744(5)
1645(1)
28(1)
1

C17
(1774(2)
9563(5)
1699(1)
27(1)
1

C18
(2297(2)
9098(5)
1362(1)
29(1)
1

C19
234(2)
3775(5)
471(1)
25(1)
1

N1
5693(2)
926(4)
1434(1)
20(1)
1

N2
5668(2)
1542(4)
2120(1)
26(1)
1

N3
5976(2)
3964(4)
1701(1)
18(1)
1

N4
5562(2)
3462(4)
1010(1)
20(1)
1

N5
4686(2)
(387(5)
1738(1)
24(1)
1

N6
4228(2)
7785(4)
1064(1)
22(1)
1

N7
4170(2)
7293(4)
365(1)
23(1)
1

N8
3829(2)
4841(4)
772(1)
22(1)
1

N9
4272(2)
5187(4)
1462(1)
21(1)
1

N10
5216(2)
9102(4)
745(1)
20(1)
1

N11
1552(2)
344(4)
1755(1)
33(1)
1

N12
797(2)
2284(4)
2128(1)
25(1)
1

N13
553(2)
2569(4)
1420(1)
20(1)
1

N14
611(2)
(441(5)
1177(1)
25(1)
1

N15
(352(2)
3905(4)
1779(1)
21(1)
1

N16
(1039(2)
5607(4)
1102(1)
18(1)
1

N17
(1206(2)
6034(4)
398(1)
19(1)
1

N18
(1234(2)
8644(4)
823(1)
27(1)
1

N19
(735(2)
8203(5)
1507(1)
24(1)
1

N20
(44(2)
4484(4)
766(1)
22(1)
1

O1
6824(1)
2575(3)
1329(1)
19(1)
1

O2
3037(2)
6315(3)
1161(1)
22(1)
1

O3
1666(2)
1623(3)
1171(1)
28(1)
1

O4
(2061(1)
7530(3)
1235(1)
18(1)
1

P1
5996(1)
2713(1)
1383(1)
16(1)
1

P2
5526(1)
306(1)
1795(1)
21(1)
1

P3
6013(1)
3277(1)
2078(1)
20(1)
1

P4
3859(1)
6048(1)
1099(1)
17(1)
1

P5
4367(1)
8458(1)
699(1)
19(1)
1

P6
3785(1)
5593(1)
397(1)
21(1)
1

P7
1086(1)
1056(1)
1395(1)
19(1)
1

P8
496(1)
3343(1)
1787(1)
20(1)
1

P9
1381(1)
874(1)
2113(1)
24(1)
1

P10
(1254(1)
7477(1)
1150(1)
17(1)
1

P11
(920(1)
4932(1)
735(1)
18(1)
1

P12
(1262(1)
7943(1)
449(1)
18(1)
1

Cl1
6233(1)
(1621(1)
1946(1)
37(1)
1

Cl2
5525(1)
4899(1)
2342(1)
35(1)
1

Cl3
7063(1)
3334(2)
2358(1)
37(1)
1

Cl4
3702(1)
10483(1)
581(1)
35(1)
1

Cl5
4212(1)
3956(1)
111(1)
33(1)
1

Cl6
2724(1)
5693(2)
132(1)
41(1)
1

Cl7
1130(1)
5450(1)
1838(1)
38(1)
1

Cl8
2349(1)
1407(2)
2433(1)
39(1)
1

Cl9
1060(1)
(1072(1)
2360(1)
40(1)
1

Cl10
(1504(1)
2802(1)
642(1)
29(1)
1

Cl11
(2147(1)
8756(1)
108(1)
35(1)
1

Cl12
(440(1)
9056(1)
258(1)
35(1)
1

	


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

	


C20(C19
1.517(6)

C1(O1
1.475(5)

C1(C2
1.519(5)

C2(C3
1.509(6)

C3(N4
1.480(5)

C4(N5
1.475(5)

C4(C5
1.500(6)

C6(O2
1.461(5)

C6(C7
1.526(5)

C7(C8
1.517(6)

C8(N9
1.472(5)

C9(N10
1.466(5)

C9(C10
1.511(5)

C11(N14
1.482(5)

C11(C12
1.523(6)

C12(C13
1.507(6)

C13(O3
1.467(5)

C14(N15
1.474(5)

C14(C15
1.497(6)

C16(N19
1.472(5)

C16(C17
1.521(6)

C17(C18
1.516(5)

C18(O4
1.465(5)

C19(N20
1.472(5)

N1(P1
1.583(3)

N1(P2
1.593(3)

N2(P3
1.569(3)

N2(P2
1.603(3)

N3(P3
1.569(3)

N3(P1
1.618(3)

N4(P1
1.635(3)

N5(P2
1.611(4)

N6(P4
1.584(3)

N6(P5
1.600(3)

N7(P6
1.569(3)

N7(P5
1.599(3)

N8(P6
1.581(3)

N8(P4
1.609(3)

N9(P4
1.632(3)

N10(P5
1.615(4)

N11(P9
1.563(4)

N11(P7
1.605(3)

N12(P9
1.577(3)

N12(P8
1.595(3)

N13(P7
1.587(3)

N13(P8
1.593(3)

N14(P7
1.633(4)

N15(P8
1.614(4)

N16(P10
1.593(3)

N16(P11
1.597(3)

N17(P12
1.573(3)

N17(P11
1.599(3)

N18(P12
1.566(3)

N18(P10
1.605(3)

N19(P10
1.635(4)

N20(P11
1.625(4)

O1(P1
1.576(3)

O2(P4
1.587(3)

O3(P7
1.579(3)

O4(P10
1.579(3)

P2(Cl1
2.0427(16)

P3(Cl2
1.9989(16)

P3(Cl3
2.0132(15)

P5(Cl4
2.0458(15)

P6(Cl5
2.0012(16)

P6(Cl6
2.0118(15)

P8(Cl7
2.0568(16)

P9(Cl8
2.0023(15)

P9(Cl9
2.0070(17)

P11(Cl10
2.0311(15)

P12(Cl11
1.9959(15)

P12(Cl12
2.0270(16)

O1(C1(C2
109.2(3)

C3(C2(C1
111.2(4)

N4(C3(C2
109.9(3)

N5(C4(C5
111.2(3)

O2(C6(C7
110.0(3)

C8(C7(C6
110.6(4)

N9(C8(C7
110.1(3)

N10(C9(C10
111.3(3)

N14(C11(C12
112.4(4)

C13(C12(C11
111.0(4)

O3(C13(C12
111.6(4)

N15(C14(C15
110.7(3)

N19(C16(C17
109.8(3)

C18(C17(C16
110.8(4)

O4(C18(C17
109.7(3)

N20(C19(C20
110.0(3)

P1(N1(P2
122.6(2)

P3(N2(P2
119.0(2)

P3(N3(P1
120.0(2)

C3(N4(P1
117.5(3)

C4(N5(P2
123.9(3)

P4(N6(P5
122.0(2)

P6(N7(P5
119.2(2)

P6(N8(P4
119.6(2)

C8(N9(P4
118.0(3)

C9(N10(P5
121.3(3)

P9(N11(P7
121.8(2)

P9(N12(P8
118.9(2)

P7(N13(P8
121.11(19)

C11(N14(P7
115.4(3)

C14(N15(P8
121.5(3)

P10(N16(P11
121.2(2)

P12(N17(P11
117.79(19)

P12(N18(P10
122.2(2)

C16(N19(P10
117.2(3)

C19(N20(P11
121.6(3)

C1(O1(P1
116.3(2)

C6(O2(P4
116.1(2)

C13(O3(P7
118.3(3)

C18(O4(P10
116.5(2)

O1(P1(N1
108.81(17)

O1(P1(N3
108.70(16)

N1(P1(N3
114.63(18)

O1(P1(N4
102.28(18)

N1(P1(N4
109.70(18)

N3(P1(N4
111.95(18)

N1(P2(N2
118.70(18)

N1(P2(N5
109.58(17)

N2(P2(N5
109.2(2)

N1(P2(Cl1
106.06(14)

N2(P2(Cl1
105.11(14)

N5(P2(Cl1
107.60(15)

N2(P3(N3
118.60(17)

N2(P3(Cl2
107.92(15)

N3(P3(Cl2
108.41(14)

N2(P3(Cl3
108.85(14)

N3(P3(Cl3
111.16(13)

Cl2(P3(Cl3
100.28(7)

N6(P4(O2
108.95(17)

N6(P4(N8
114.98(18)

O2(P4(N8
109.03(16)

N6(P4(N9
109.19(18)

O2(P4(N9
102.09(18)

N8(P4(N9
111.79(18)

N7(P5(N6
118.72(18)

N7(P5(N10
109.6(2)

N6(P5(N10
109.62(18)

N7(P5(Cl4
105.45(13)

N6(P5(Cl4
106.46(14)

N10(P5(Cl4
106.17(14)

N7(P6(N8
118.39(17)

N7(P6(Cl5
108.08(15)

N8(P6(Cl5
108.21(14)

N7(P6(Cl6
109.04(13)

N8(P6(Cl6
111.06(14)

Cl5(P6(Cl6
100.52(7)

O3(P7(N13
107.45(17)

O3(P7(N11
107.36(19)

N13(P7(N11
116.65(18)

O3(P7(N14
105.88(18)

N13(P7(N14
110.05(18)

N11(P7(N14
108.9(2)

N13(P8(N12
118.11(18)

N13(P8(N15
109.47(17)

N12(P8(N15
109.6(2)

N13(P8(Cl7
106.33(14)

N12(P8(Cl7
106.02(14)

N15(P8(Cl7
106.66(14)

N11(P9(N12
119.64(18)

N11(P9(Cl8
108.11(15)

N12(P9(Cl8
109.89(14)

N11(P9(Cl9
110.45(16)

N12(P9(Cl9
106.83(15)

Cl8(P9(Cl9
100.17(7)

O4(P10(N16
108.39(16)

O4(P10(N18
109.12(17)

N16(P10(N18
115.07(18)

O4(P10(N19
102.51(18)

N16(P10(N19
109.41(18)

N18(P10(N19
111.54(19)

N16(P11(N17
118.23(17)

N16(P11(N20
108.90(17)

N17(P11(N20
109.87(19)

N16(P11(Cl10
107.06(13)

N17(P11(Cl10
104.89(12)

N20(P11(Cl10
107.30(14)

N18(P12(N17
119.36(18)

N18(P12(Cl11
112.17(15)

N17(P12(Cl11
107.83(12)

N18(P12(Cl12
107.38(15)

N17(P12(Cl12
108.73(14)

Cl11(P12(Cl12
99.50(7)

	


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
C20
27(3) 
54(3)
28(2) 
(14(2)
11(2) 
(4(2)

C1
19(3) 
32(3)
28(2) 
4(2)
11(2) 
(9(2)

C2
22(3) 
29(3)
21(2) 
6(2)
8(2) 
(5(2)

C3
26(3) 
34(3)
20(2) 
8(2)
5(2) 
3(2)

C4
29(3) 
46(3)
20(2) 
9(2)
2(2) 
(17(2)

C5
37(3) 
51(3)
45(3) 
11(3)
16(3) 
8(3)

C6
15(2) 
26(3)
32(2) 
6(2)
5(2) 
(5(2)

C7
22(3) 
22(2)
27(2) 
6(2)
6(2) 
(7(2)

C8
27(3) 
27(3)
26(2) 
10(2)
5(2) 
1(2)

C9
29(3) 
24(3)
17(2) 
4(2)
7(2) 
(1(2)

C10
28(3) 
31(3)
31(2) 
3(2)
12(2) 
(1(2)

C11
36(3) 
25(3)
37(3) 
(12(2)
9(2) 
1(2)

C12
34(3) 
33(3)
24(2) 
(6(2)
8(2) 
8(2)

C13
29(3) 
41(3)
41(3) 
(10(2)
23(2) 
3(2)

C14
29(3) 
32(3)
21(2) 
(6(2)
4(2) 
7(2)

C15
26(3) 
41(3)
32(2) 
(9(2)
10(2) 
0(2)

C16
37(3) 
23(3)
23(2) 
(7(2)
2(2) 
(3(2)

C17
36(3) 
27(3)
21(2) 
(5(2)
11(2) 
5(2)

C18
29(3) 
29(3)
32(2) 
(7(2)
11(2) 
7(2)

C19
27(3) 
31(3)
16(2) 
(4(2)
5(2) 
2(2)

N1
27(2) 
18(2)
16(2) 
(3(1)
6(2) 
(8(2)

N2
32(2) 
31(2)
16(2) 
0(2)
6(2) 
(14(2)

N3
18(2) 
21(2)
16(2) 
(1(2)
6(2) 
1(2)

N4
11(2) 
31(2)
19(2) 
8(2)
5(2) 
(2(2)

N5
27(2) 
33(2)
12(2) 
3(2)
3(2) 
(11(2)

N6
26(2) 
21(2)
18(2) 
(4(2)
5(2) 
(9(2)

N7
29(2) 
22(2)
15(2) 
(2(2)
1(2) 
(9(2)

N8
28(2) 
17(2)
21(2) 
0(2)
7(2) 
(4(2)

N9
13(2) 
32(2)
18(2) 
6(2)
2(2) 
1(2)

N10
24(2) 
21(2)
15(2) 
(2(2)
2(2) 
(6(2)

N11
33(2) 
43(2)
19(2) 
(4(2)
0(2) 
21(2)

N12
26(2) 
31(2)
17(2) 
(1(2)
2(2) 
12(2)

N13
24(2) 
23(2)
14(2) 
(1(2)
3(2) 
7(2)

N14
13(2) 
32(2)
29(2) 
(13(2)
(2(2) 
2(2)

N15
18(2) 
27(2)
16(2) 
(3(2)
1(2) 
8(2)

N16
20(2) 
15(2)
19(2) 
1(1)
5(2) 
4(2)

N17
24(2) 
15(2)
15(2) 
0(1)
2(2) 
1(2)

N18
50(3) 
14(2)
20(2) 
(1(2)
12(2) 
(2(2)

N19
12(2) 
35(2)
24(2) 
(11(2)
5(2) 
(2(2)

N20
24(2) 
26(2)
15(2) 
2(2)
5(2) 
6(2)

O1
14(2) 
23(2)
23(1) 
3(1)
6(1) 
(1(1)

O2
20(2) 
21(2)
24(2) 
4(1)
6(1) 
2(1)

O3
21(2) 
28(2)
41(2) 
(12(2)
19(1) 
(6(1)

O4
16(2) 
15(2)
26(2) 
(4(1)
9(1) 
0(1)

P1
17(1) 
20(1)
13(1) 
1(1)
4(1) 
(2(1)

P2
22(1) 
25(1)
17(1) 
2(1)
4(1) 
(7(1)

P3
20(1) 
26(1)
14(1) 
(1(1)
5(1) 
(5(1)

P4
18(1) 
19(1)
16(1) 
1(1)
4(1) 
(2(1)

P5
22(1) 
20(1)
16(1) 
1(1)
2(1) 
(4(1)

P6
23(1) 
22(1)
16(1) 
(1(1)
2(1) 
(6(1)

P7
17(1) 
23(1)
16(1) 
(3(1)
4(1) 
2(1)

P8
21(1) 
22(1)
16(1) 
(4(1)
3(1) 
4(1)

P9
22(1) 
31(1)
18(1) 
(2(1)
2(1) 
11(1)

P10
20(1) 
17(1)
14(1) 
(1(1)
6(1) 
(2(1)

P11
22(1) 
17(1)
16(1) 
(1(1)
6(1) 
1(1)

P12
22(1) 
19(1)
15(1) 
0(1)
6(1) 
(1(1)

Cl1
37(1) 
34(1)
42(1) 
14(1)
11(1) 
6(1)

Cl2
45(1) 
40(1)
24(1) 
(4(1)
17(1) 
4(1)

Cl3
19(1) 
62(1)
26(1) 
0(1)
(1(1) 
(12(1)

Cl4
29(1) 
31(1)
47(1) 
13(1)
11(1) 
8(1)

Cl5
50(1) 
30(1)
24(1) 
(4(1)
16(1) 
(2(1)

Cl6
24(1) 
60(1)
34(1) 
(1(1)
(7(1) 
(9(1)

Cl7
33(1) 
35(1)
47(1) 
(13(1)
11(1) 
(9(1)

Cl8
24(1) 
55(1)
33(1) 
(12(1)
(3(1) 
8(1)

Cl9
47(1) 
35(1)
41(1) 
6(1)
16(1) 
9(1)

Cl10
34(1) 
21(1)
33(1) 
(5(1)
10(1) 
(6(1)

Cl11
30(1) 
36(1)
34(1) 
4(1)
0(1) 
12(1)

Cl12
38(1) 
42(1)
29(1) 
(1(1)
16(1) 
(17(1)
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