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Table 1. Crystal data and structure refinement.



Identification code 
01src946    

Empirical formula 
C24H30F6N3O7P3
Formula weight 
679.42

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/n 

Unit cell dimensions
a = 15.3839(4) Å
( = 90°


b = 8.0685(2) Å
( = 105.8770(10)°


c = 24.1935(9) Å
(  = 90°

Volume
2888.46(15) Å3
Z
4

Density (calculated)
1.562 Mg / m3
Absorption coefficient
0.294 mm(1
F(000)
1400

Crystal
plate; colourless

Crystal size
0.18 ( 0.10 ( 0.03 mm3
( range for data collection
3.07 ( 27.47°

Index ranges
(19 ( h ( 19, (10 ( k ( 8, (31 ( l ( 31

Reflections collected
22797

Independent reflections
6488 [Rint = 0.0825]

Completeness to ( = 27.47°
98.0 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9912 and 0.9491

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
6488 / 0 / 389

Goodness-of-fit on F2
0.977

Final R indices [F2 > 2((F2)]
R1 = 0.0496, wR2 = 0.0922

R indices (all data)
R1 = 0.1175, wR2 = 0.1144

Extinction coefficient
0.0013(3)

Largest diff. peak and hole
0.377 and (0.375 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: 

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
3063(2)
4338(4)
617(1)
27(1)
1

C2
2812(2)
4340(4)
(21(1)
27(1)
1

C3
1722(2)
9621(4)
1179(1)
23(1)
1

C4
1401(2)
9187(4)
559(1)
27(1)
1

C5
4202(2)
4028(4)
2341(1)
24(1)
1

C6
5102(2)
4538(4)
2728(1)
26(1)
1

C7
5903(2)
4441(4)
3719(1)
30(1)
1

C8
6004(2)
6261(4)
3840(1)
27(1)
1

C9
5283(2)
8561(4)
4114(1)
29(1)
1

C10
4455(2)
9086(4)
4273(1)
28(1)
1

C11
3497(2)
9633(4)
3320(1)
26(1)
1

C12
3367(2)
8411(4)
2841(1)
28(1)
1

C13
5490(2)
9977(3)
1190(1)
22(1)
1

C14
6025(2)
9212(4)
883(1)
29(1)
1

C15
6252(2)
10045(4)
448(1)
37(1)
1

C16
5950(2)
11645(4)
308(1)
35(1)
1

C17
5433(2)
12420(4)
613(1)
32(1)
1

C18
5205(2)
11603(4)
1054(1)
27(1)
1

C19
6096(2)
8989(3)
2378(1)
20(1)
1

C20
6126(2)
10190(3)
2793(1)
24(1)
1

C21
6857(2)
10286(4)
3273(1)
26(1)
1

C22
7570(2)
9198(4)
3342(1)
28(1)
1

C23
7547(2)
7992(4)
2936(1)
34(1)
1

C24
6812(2)
7885(4)
2454(1)
29(1)
1

N1
3302(1)
7066(3)
1625(1)
20(1)
1

N2
4322(1)
9822(3)
1873(1)
21(1)
1

N3
5019(1)
6960(3)
1560(1)
20(1)
1

O1
3793(1)
5486(2)
809(1)
22(1)
1

O2
2664(1)
10034(2)
1315(1)
22(1)
1

O3
4168(1)
4304(2)
1747(1)
22(1)
1

O4
5106(1)
3981(2)
3284(1)
28(1)
1

O5
5241(1)
6830(2)
4007(1)
27(1)
1

O6
3636(1)
8736(2)
3842(1)
27(1)
1

O7
2980(1)
9283(2)
2307(1)
23(1)
1

F1
3500(1)
3951(2)
(232(1)
38(1)
1

F2
2155(1)
3238(2)
(229(1)
46(1)
1

F3
2510(1)
5803(2)
(251(1)
34(1)
1

F4
1862(1)
7925(2)
416(1)
50(1)
1

F5
1459(1)
10434(2)
217(1)
45(1)
1

F6
534(1)
8715(2)
423(1)
39(1)
1

P1
4085(1)
6071(1)
1460(1)
19(1)
1

P2
3374(1)
8974(1)
1777(1)
19(1)
1

P3
5160(1)
8873(1)
1741(1)
20(1)
1



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



C1(O1
1.431(3)

C1(C2
1.486(4)

C1(H1A
0.9900

C1(H1B
0.9900

C2(F1
1.332(3)

C2(F3
1.333(3)

C2(F2
1.338(3)

C3(O2
1.434(3)

C3(C4
1.486(4)

C3(H3A
0.9900

C3(H3B
0.9900

C4(F5
1.322(3)

C4(F6
1.339(3)

C4(F4
1.340(3)

C5(O3
1.441(3)

C5(C6
1.501(4)

C5(H5A
0.9900

C5(H5B
0.9900

C6(O4
1.415(3)

C6(H6A
0.9900

C6(H6B
0.9900

C7(O4
1.429(3)

C7(C8
1.497(4)

C7(H7A
0.9900

C7(H7B
0.9900

C8(O5
1.419(3)

C8(H8A
0.9900

C8(H8B
0.9900

C9(O5
1.418(3)

C9(C10
1.491(4)

C9(H9A
0.9900

C9(H9B
0.9900

C10(O6
1.426(3)

C10(H10A
0.9900

C10(H10B
0.9900

C11(O6
1.420(3)

C11(C12
1.493(4)

C11(H11A
0.9900

C11(H11B
0.9900

C12(O7
1.447(3)

C12(H12A
0.9900

C12(H12B
0.9900

C13(C14
1.393(4)

C13(C18
1.394(4)

C13(P3
1.789(3)

C14(C15
1.373(4)

C14(H14
0.9500

C15(C16
1.382(5)

C15(H15
0.9500

C16(C17
1.375(4)

C16(H16
0.9500

C17(C18
1.378(4)

C17(H17
0.9500

C18(H18
0.9500

C19(C24
1.389(4)

C19(C20
1.389(4)

C19(P3
1.800(3)

C20(C21
1.380(4)

C20(H20
0.9500

C21(C22
1.379(4)

C21(H21
0.9500

C22(C23
1.377(4)

C22(H22
0.9500

C23(C24
1.388(4)

C23(H23
0.9500

C24(H24
0.9500

N1(P2
1.581(2)

N1(P1
1.587(2)

N2(P2
1.569(2)

N2(P3
1.605(2)

N3(P1
1.565(2)

N3(P3
1.603(2)

O1(P1
1.5861(18)

O2(P2
1.5840(18)

O3(P1
1.5763(19)

O7(P2
1.5814(18)

O1(C1(C2
107.1(2)

O1(C1(H1A
110.3

C2(C1(H1A
110.3

O1(C1(H1B
110.3

C2(C1(H1B
110.3

H1A(C1(H1B
108.6

F1(C2(F3
105.8(2)

F1(C2(F2
107.3(2)

F3(C2(F2
106.8(2)

F1(C2(C1
113.0(2)

F3(C2(C1
113.4(2)

F2(C2(C1
110.2(2)

O2(C3(C4
108.8(2)

O2(C3(H3A
109.9

C4(C3(H3A
109.9

O2(C3(H3B
109.9

C4(C3(H3B
109.9

H3A(C3(H3B
108.3

F5(C4(F6
107.2(2)

F5(C4(F4
106.5(2)

F6(C4(F4
106.4(2)

F5(C4(C3
113.0(2)

F6(C4(C3
110.5(2)

F4(C4(C3
112.8(2)

O3(C5(C6
110.9(2)

O3(C5(H5A
109.5

C6(C5(H5A
109.5

O3(C5(H5B
109.5

C6(C5(H5B
109.5

H5A(C5(H5B
108.1

O4(C6(C5
105.6(2)

O4(C6(H6A
110.6

C5(C6(H6A
110.6

O4(C6(H6B
110.6

C5(C6(H6B
110.6

H6A(C6(H6B
108.7

O4(C7(C8
114.9(2)

O4(C7(H7A
108.5

C8(C7(H7A
108.5

O4(C7(H7B
108.5

C8(C7(H7B
108.5

H7A(C7(H7B
107.5

O5(C8(C7
108.8(2)

O5(C8(H8A
109.9

C7(C8(H8A
109.9

O5(C8(H8B
109.9

C7(C8(H8B
109.9

H8A(C8(H8B
108.3

O5(C9(C10
109.1(2)

O5(C9(H9A
109.9

C10(C9(H9A
109.9

O5(C9(H9B
109.9

C10(C9(H9B
109.9

H9A(C9(H9B
108.3

O6(C10(C9
113.7(2)

O6(C10(H10A
108.8

C9(C10(H10A
108.8

O6(C10(H10B
108.8

C9(C10(H10B
108.8

H10A(C10(H10B
107.7

O6(C11(C12
108.0(2)

O6(C11(H11A
110.1

C12(C11(H11A
110.1

O6(C11(H11B
110.1

C12(C11(H11B
110.1

H11A(C11(H11B
108.4

O7(C12(C11
107.8(2)

O7(C12(H12A
110.1

C11(C12(H12A
110.1

O7(C12(H12B
110.1

C11(C12(H12B
110.1

H12A(C12(H12B
108.5

C14(C13(C18
119.0(3)

C14(C13(P3
120.4(2)

C18(C13(P3
120.6(2)

C15(C14(C13
120.2(3)

C15(C14(H14
119.9

C13(C14(H14
119.9

C14(C15(C16
120.3(3)

C14(C15(H15
119.9

C16(C15(H15
119.9

C17(C16(C15
119.9(3)

C17(C16(H16
120.0

C15(C16(H16
120.0

C16(C17(C18
120.4(3)

C16(C17(H17
119.8

C18(C17(H17
119.8

C17(C18(C13
120.1(3)

C17(C18(H18
119.9

C13(C18(H18
119.9

C24(C19(C20
118.9(2)

C24(C19(P3
120.0(2)

C20(C19(P3
121.1(2)

C21(C20(C19
120.4(3)

C21(C20(H20
119.8

C19(C20(H20
119.8

C22(C21(C20
120.3(3)

C22(C21(H21
119.9

C20(C21(H21
119.9

C23(C22(C21
120.0(3)

C23(C22(H22
120.0

C21(C22(H22
120.0

C22(C23(C24
120.0(3)

C22(C23(H23
120.0

C24(C23(H23
120.0

C23(C24(C19
120.4(3)

C23(C24(H24
119.8

C19(C24(H24
119.8

P2(N1(P1
122.76(13)

P2(N2(P3
121.81(14)

P1(N3(P3
122.24(13)

C1(O1(P1
119.89(16)

C3(O2(P2
119.68(17)

C5(O3(P1
123.76(17)

C6(O4(C7
113.4(2)

C9(O5(C8
111.7(2)

C11(O6(C10
115.9(2)

C12(O7(P2
119.43(17)

N3(P1(O3
112.73(11)

N3(P1(O1
106.78(11)

O3(P1(O1
97.76(10)

N3(P1(N1
117.24(12)

O3(P1(N1
108.79(11)

O1(P1(N1
111.83(11)

N2(P2(N1
117.58(12)

N2(P2(O7
111.04(11)

N1(P2(O7
108.91(11)

N2(P2(O2
107.59(11)

N1(P2(O2
111.70(11)

O7(P2(O2
98.33(10)

N3(P3(N2
117.27(11)

N3(P3(C13
108.64(12)

N2(P3(C13
108.51(13)

N3(P3(C19
107.51(12)

N2(P3(C19
107.68(12)

C13(P3(C19
106.76(12)



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
28(2) 
29(2)
22(2) 
(1(1)
6(1) 
(10(1)

C2
27(2) 
27(2)
24(2) 
(6(1)
4(1) 
(6(1)

C3
18(2) 
26(2)
24(2) 
1(1)
2(1) 
1(1)

C4
25(2) 
26(2)
27(2) 
(1(1)
3(1) 
3(1)

C5
29(2) 
21(2)
22(2) 
2(1)
7(1) 
1(1)

C6
33(2) 
22(2)
22(2) 
3(1)
6(1) 
1(1)

C7
29(2) 
34(2)
23(2) 
1(1)
(1(1) 
8(1)

C8
22(2) 
35(2)
23(2) 
1(1)
4(1) 
5(1)

C9
27(2) 
24(2)
32(2) 
1(1)
3(1) 
(2(1)

C10
30(2) 
28(2)
22(2) 
(5(1)
(1(1) 
1(1)

C11
27(2) 
29(2)
23(2) 
1(1)
6(1) 
7(1)

C12
36(2) 
29(2)
17(2) 
4(1)
5(1) 
8(1)

C13
21(2) 
20(2)
23(2) 
(3(1)
2(1) 
(3(1)

C14
37(2) 
26(2)
29(2) 
(2(1)
17(1) 
(1(1)

C15
43(2) 
39(2)
35(2) 
(8(2)
21(2) 
(9(2)

C16
38(2) 
40(2)
25(2) 
3(2)
3(1) 
(16(2)

C17
32(2) 
27(2)
33(2) 
6(2)
0(1) 
(3(1)

C18
22(2) 
28(2)
27(2) 
2(1)
2(1) 
1(1)

C19
18(1) 
21(2)
20(1) 
2(1)
5(1) 
0(1)

C20
25(2) 
19(2)
26(2) 
2(1)
6(1) 
0(1)

C21
31(2) 
24(2)
23(2) 
(4(1)
6(1) 
(5(1)

C22
23(2) 
34(2)
24(2) 
2(1)
0(1) 
(4(1)

C23
24(2) 
42(2)
32(2) 
1(2)
3(1) 
11(1)

C24
28(2) 
31(2)
26(2) 
(5(1)
6(1) 
4(1)

N1
19(1) 
19(1)
22(1) 
0(1)
7(1) 
(1(1)

N2
21(1) 
15(1)
27(1) 
(3(1)
7(1) 
0(1)

N3
18(1) 
16(1)
25(1) 
(3(1)
4(1) 
1(1)

O1
26(1) 
21(1)
18(1) 
(4(1)
5(1) 
(6(1)

O2
18(1) 
23(1)
23(1) 
2(1)
2(1) 
0(1)

O3
31(1) 
16(1)
18(1) 
0(1)
7(1) 
1(1)

O4
36(1) 
29(1)
17(1) 
5(1)
3(1) 
2(1)

O5
24(1) 
25(1)
33(1) 
(2(1)
9(1) 
(1(1)

O6
25(1) 
36(1)
19(1) 
1(1)
3(1) 
0(1)

O7
26(1) 
23(1)
20(1) 
2(1)
7(1) 
5(1)

F1
41(1) 
45(1)
28(1) 
(10(1)
10(1) 
10(1)

F2
55(1) 
45(1)
31(1) 
(8(1)
(1(1) 
(28(1)

F3
36(1) 
33(1)
29(1) 
3(1)
2(1) 
6(1)

F4
46(1) 
54(1)
43(1) 
(23(1)
(1(1) 
21(1)

F5
50(1) 
54(1)
26(1) 
11(1)
1(1) 
(5(1)

F6
29(1) 
41(1)
38(1) 
(7(1)
(6(1) 
(3(1)

P1
21(1) 
17(1)
18(1) 
(1(1)
4(1) 
0(1)

P2
19(1) 
19(1)
18(1) 
0(1)
3(1) 
2(1)

P3
18(1) 
20(1)
21(1) 
(3(1)
4(1) 
1(1)



Table 5. Torsion angles [°].



O1(C1(C2(F1
57.5(3)

O1(C1(C2(F3
(62.8(3)

O1(C1(C2(F2
177.5(2)

O2(C3(C4(F5
(62.9(3)

O2(C3(C4(F6
177.0(2)

O2(C3(C4(F4
58.0(3)

O3(C5(C6(O4
(171.3(2)

O4(C7(C8(O5
58.3(3)

O5(C9(C10(O6
(58.9(3)

O6(C11(C12(O7
164.2(2)

C18(C13(C14(C15
(1.1(4)

P3(C13(C14(C15
177.9(2)

C13(C14(C15(C16
(0.2(4)

C14(C15(C16(C17
1.2(4)

C15(C16(C17(C18
(0.7(4)

C16(C17(C18(C13
(0.7(4)

C14(C13(C18(C17
1.6(4)

P3(C13(C18(C17
(177.4(2)

C24(C19(C20(C21
0.1(4)

P3(C19(C20(C21
(178.7(2)

C19(C20(C21(C22
0.7(4)

C20(C21(C22(C23
(1.1(4)

C21(C22(C23(C24
0.8(4)

C22(C23(C24(C19
0.0(4)

C20(C19(C24(C23
(0.5(4)

P3(C19(C24(C23
178.3(2)

C2(C1(O1(P1
166.95(18)

C4(C3(O2(P2
(119.2(2)

C6(C5(O3(P1
(73.5(3)

C5(C6(O4(C7
(176.9(2)

C8(C7(O4(C6
67.3(3)

C10(C9(O5(C8
178.6(2)

C7(C8(O5(C9
(178.5(2)

C12(C11(O6(C10
123.1(2)

C9(C10(O6(C11
(66.5(3)

C11(C12(O7(P2
134.7(2)

P3(N3(P1(O3
(135.42(14)

P3(N3(P1(O1
118.37(15)

P3(N3(P1(N1
(7.9(2)

C5(O3(P1(N3
84.1(2)

C5(O3(P1(O1
(164.04(18)

C5(O3(P1(N1
(47.8(2)

C1(O1(P1(N3
167.0(2)

C1(O1(P1(O3
50.4(2)

C1(O1(P1(N1
(63.5(2)

P2(N1(P1(N3
10.9(2)

P2(N1(P1(O3
140.30(14)

P2(N1(P1(O1
(112.85(15)

P3(N2(P2(N1
8.0(2)

P3(N2(P2(O7
134.31(15)

P3(N2(P2(O2
(119.14(16)

P1(N1(P2(N2
(11.0(2)

P1(N1(P2(O7
(138.35(14)

P1(N1(P2(O2
114.12(15)

C12(O7(P2(N2
(73.2(2)

C12(O7(P2(N1
57.8(2)

C12(O7(P2(O2
174.21(19)

C3(O2(P2(N2
(174.73(18)

C3(O2(P2(N1
54.8(2)

C3(O2(P2(O7
(59.45(19)

P1(N3(P3(N2
5.3(2)

P1(N3(P3(C13
(118.16(16)

P1(N3(P3(C19
126.65(16)

P2(N2(P3(N3
(5.2(2)

P2(N2(P3(C13
118.26(16)

P2(N2(P3(C19
(126.53(16)

C14(C13(P3(N3
(33.9(3)

C18(C13(P3(N3
145.1(2)

C14(C13(P3(N2
(162.4(2)

C18(C13(P3(N2
16.6(2)

C14(C13(P3(C19
81.8(2)

C18(C13(P3(C19
(99.2(2)

C24(C19(P3(N3
33.5(3)

C20(C19(P3(N3
(147.7(2)

C24(C19(P3(N2
160.7(2)

C20(C19(P3(N2
(20.5(3)

C24(C19(P3(C13
(82.9(2)

C20(C19(P3(C13
95.8(2)
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