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Table 1. Crystal data and structure refinement.



Identification code 
02src277 (301-365/2)   

Empirical formula 
C12H16ClF8N4O4P3
Formula weight 
560.65

Temperature 
150(2) K

Wavelength 
0.71073 Å

Crystal system 
Orthorhombic

Space group 
Cmc21 

Unit cell dimensions
a = 20.1599(10) Å
( = 90°


b = 11.7656(6) Å
( = 90°


c = 8.7964(5) Å
(  = 90°

Volume
2086.45(19) Å3
Z
4

Density (calculated)
1.785 Mg / m3
Absorption coefficient
0.513 mm(1
F(000)
1128

Crystal
plate; colourless

Crystal size
0.12 ( 0.10 ( 0.03 mm3
( range for data collection
3.06 ( 27.44°

Index ranges
(25 ( h ( 21, (15 ( k ( 13, (11 ( l ( 10

Reflections collected
6431

Independent reflections
2027 [Rint = 0.0488]

Completeness to ( = 27.44°
99.2 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9848 and 0.9410

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
2027 / 7 / 152

Goodness-of-fit on F2
1.010

Final R indices [F2 > 2((F2)]
R1 = 0.0413, wR2 = 0.0967

R indices (all data)
R1 = 0.0568, wR2 = 0.1053

Absolute structure parameter
0.31(12)

Extinction coefficient
0.0014(5)

Largest diff. peak and hole
0.405 and (0.394 e Å(3


Diffractometer: Enraf Nonius KappaCCD area detector (( scans and ( scans to fill Ewald sphere). Data collection 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). Program used to solve structure: 

SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Program used to refine structure: SHELXL97 (G. M. Sheldrick 

(1997), University of Göttingen, Germany).  
Further information:  http://www.soton.ac.uk/~xservice/strat.htm 

Special details: 

P1-P1' = 2.743, P1-P2 = 2.75, max deviation from mean plane = 0.007(P2).

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
3231(2)
3044(3)
739(5)
35(1)
1

C2
2880(2)
2399(4)
(492(5)
38(1)
1

C3
2924(2)
1094(4)
(412(5)
39(1)
1

C4
3617(2)
597(4)
(248(5)
40(1)
1

C5
4400(2)
3824(4)
5967(5)
51(1)
1

C6
4646(3)
4525(8)
7218(10)
120(3)
1

N1
5000
1850(4)
591(6)
33(1)
1

N2
4324(2)
2200(3)
3215(4)
34(1)
1

N3
5000
3500(4)
5101(5)
36(1)
1

F1
3126(1)
2711(2)
(1881(3)
50(1)
1

F2
2230(1)
2698(2)
(499(3)
49(1)
1

F3
2537(1)
764(2)
765(3)
48(1)
1

F4
2648(1)
653(2)
(1695(3)
58(1)
1

P1
4320(1)
1969(1)
1456(1)
29(1)
1

P2
5000
2334(1)
4121(2)
29(1)
1

Cl1
5000
1072(1)
5732(2)
45(1)
1

O1
3932(1)
2930(2)
549(3)
35(1)
1

O2
3854(1)
882(2)
1241(3)
34(1)
1



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



C1(O1
1.429(4)

C1(C2
1.500(6)

C1(H1A
0.9900

C1(H1B
0.9900

C2(F2
1.357(4)

C2(F1
1.368(5)

C2(C3
1.540(6)

C3(F3
1.353(5)

C3(F4
1.360(5)

C3(C4
1.522(6)

C4(O2
1.434(5)

C4(H4A
0.9900

C4(H4B
0.9900

C5(C6
1.462(8)

C5(N3
1.479(5)

C5(H5A
0.9900

C5(H5B
0.9900

C6(C6i
1.426(13)

C6(H6A
0.9900

C6(H6B
0.9900

N1(P1
1.575(3)

N1(P1i
1.575(3)

N2(P1
1.571(4)

N2(P2
1.588(3)

N3(C5i
1.479(5)

N3(P2
1.620(5)

P1(O1
1.589(3)

P1(O2
1.597(3)

P2(N2i
1.588(3)

P2(Cl1
2.052(2)

O1(C1(C2
109.6(3)

O1(C1(H1A
109.8

C2(C1(H1A
109.8

O1(C1(H1B
109.8

C2(C1(H1B
109.8

H1A(C1(H1B
108.2

F2(C2(F1
106.1(3)

F2(C2(C1
109.2(3)

F1(C2(C1
109.7(3)

F2(C2(C3
108.3(3)

F1(C2(C3
106.7(3)

C1(C2(C3
116.4(3)

F3(C3(F4
106.8(3)

F3(C3(C4
110.3(3)

F4(C3(C4
107.9(3)

F3(C3(C2
106.8(3)

F4(C3(C2
108.6(3)

C4(C3(C2
116.1(3)

O2(C4(C3
107.6(3)

O2(C4(H4A
110.2

C3(C4(H4A
110.2

O2(C4(H4B
110.2

C3(C4(H4B
110.2

H4A(C4(H4B
108.5

C6(C5(N3
104.9(4)

C6(C5(H5A
110.8

N3(C5(H5A
110.8

C6(C5(H5B
110.8

N3(C5(H5B
110.8

H5A(C5(H5B
108.9

C6i(C6(C5
109.8(3)

C6i(C6(H6A
109.7

C5(C6(H6A
109.7

C6i(C6(H6B
109.7

C5(C6(H6B
109.7

H6A(C6(H6B
108.2

P1(N1(P1i
121.2(3)

P1(N2(P2
121.1(2)

C5i(N3(C5
109.6(5)

C5i(N3(P2
119.5(3)

C5(N3(P2
119.5(3)

N2(P1(N1
119.1(2)

N2(P1(O1
111.94(17)

N1(P1(O1
104.4(2)

N2(P1(O2
104.97(17)

N1(P1(O2
112.53(18)

O1(P1(O2
102.79(14)

N2(P2(N2i
118.4(3)

N2(P2(N3
110.55(14)

N2i(P2(N3
110.55(14)

N2(P2(Cl1
105.96(14)

N2i(P2(Cl1
105.96(14)

N3(P2(Cl1
104.21(19)

C1(O1(P1
119.6(3)

C4(O2(P1
119.4(3)



Symmetry transformations used to generate equivalent atoms: 

(i) (x+1,y,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
26(2) 
38(2)
41(2) 
1(2)
(2(2) 
10(2)

C2
28(2) 
52(3)
35(2) 
4(2)
1(2) 
9(2)

C3
33(2) 
50(2)
33(2) 
(3(2)
(8(2) 
(2(2)

C4
36(2) 
39(2)
44(3) 
(11(2)
(9(2) 
4(2)

C5
64(3) 
50(3)
40(3) 
(4(2)
15(2) 
11(2)

C6
115(5) 
150(7)
93(5) 
(80(6)
(26(4) 
46(5)

N1
21(2) 
43(3)
35(3) 
(12(2)
0 
0

N2
23(2) 
46(2)
33(2) 
(11(2)
1(2) 
1(1)

N3
43(3) 
31(3)
33(3) 
(5(2)
0 
0

F1
49(2) 
66(2)
37(1) 
9(1)
1(1) 
9(1)

F2
29(1) 
63(2)
56(2) 
(2(1)
(7(1) 
13(1)

F3
34(1) 
50(1)
60(2) 
12(1)
(4(1) 
(8(1)

F4
53(2) 
66(2)
55(2) 
(17(1)
(24(1) 
7(1)

P1
21(1) 
31(1)
34(1) 
(3(1)
(1(1) 
1(1)

P2
28(1) 
29(1)
31(1) 
(3(1)
0 
0

Cl1
48(1) 
31(1)
56(1) 
11(1)
0 
0

O1
26(1) 
39(2)
40(2) 
3(1)
(3(1) 
2(1)

O2
25(1) 
36(2)
41(2) 
(2(1)
(7(1) 
0(1)



Table 5. Torsion angles [°].



O1(C1(C2(F2
(167.4(3)

O1(C1(C2(F1
(51.6(4)

O1(C1(C2(C3
69.7(5)

F2(C2(C3(F3
(51.2(4)

F1(C2(C3(F3
(165.0(3)

C1(C2(C3(F3
72.1(4)

F2(C2(C3(F4
63.6(4)

F1(C2(C3(F4
(50.2(4)

C1(C2(C3(F4
(173.0(3)

F2(C2(C3(C4
(174.6(3)

F1(C2(C3(C4
71.6(4)

C1(C2(C3(C4
(51.3(5)

F3(C3(C4(O2
(52.5(4)

F4(C3(C4(O2
(168.8(3)

C2(C3(C4(O2
69.1(5)

N3(C5(C6(C6i
(6.1(5)

C6(C5(N3(C5i
10.0(8)

C6(C5(N3(P2
153.4(5)

P2(N2(P1(N1
1.0(4)

P2(N2(P1(O1
(121.2(2)

P2(N2(P1(O2
128.1(2)

P1i(N1(P1(N2
(0.5(4)

P1i(N1(P1(O1
125.3(3)

P1i(N1(P1(O2
(124.0(3)

P1(N2(P2(N2i
(1.4(4)

P1(N2(P2(N3
127.6(3)

P1(N2(P2(Cl1
(120.1(2)

C5i(N3(P2(N2
(176.6(4)

C5(N3(P2(N2
43.5(4)

C5i(N3(P2(N2i
(43.5(4)

C5(N3(P2(N2i
176.6(4)

C5i(N3(P2(Cl1
69.9(4)

C5(N3(P2(Cl1
(69.9(4)

C2(C1(O1(P1
(94.9(4)

N2(P1(O1(C1
(67.3(3)

N1(P1(O1(C1
162.5(3)

O2(P1(O1(C1
44.9(3)

C3(C4(O2(P1
(96.5(3)

N2(P1(O2(C4
165.5(3)

N1(P1(O2(C4
(63.5(3)

O1(P1(O2(C4
48.3(3)



Symmetry transformations used to generate equivalent atoms: 

(i) (x+1,y,z 
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