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Table 1. Crystal data and structure refinement.

	


Identification code 
02SOT029    

Empirical formula 
C22H30F6N5O4P

 
C22H27O22+ . PF6- . OH- . H2O

Formula weight 
573.48

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Orthorhombic

Space group 
Pbca
Unit cell dimensions
a = 16.1973(5) Å



b = 9.3378(2) Å



c = 34.0104(12) Å


Volume
5144.0(3) Å3
Z
8

Density (calculated)
1.481 Mg / m3
Absorption coefficient
0.190 mm(1
F(000)
2384

Crystal
Colourless plate

Crystal size
0.10 ( 0.10 ( 0.02 mm3
( range for data collection
3.09 ( 25.03°

Index ranges
(19 ( h ( 13, (11 ( k ( 9, (40 ( l ( 39

Reflections collected
18704

Independent reflections
4519 [Rint = 0.1556]

Completeness to ( = 25.03°
99.6 % 

Max. and min. transmission
0.9962 and 0.9813

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
4519 / 4 / 379

Goodness-of-fit on F2
0.924

Final R indices [F2 > 2((F2)]
R1 = 0.0656, wR2 = 0.1386

R indices (all data)
R1 = 0.1736, wR2 = 0.1779

Largest diff. peak and hole
0.690 and (0.520 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: Cameron - A Molecular Graphics Package. (D. M. Watkin, L. Pearce and C. K. Prout, Chemical Crystallography Laboratory, University of Oxford, 1993).

Special details:  All hydrogen atoms were placed in idealised positions and refined using a riding model – except those on the nitrogens and oxygens that were located and refined

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.
N1
3927(3)
1087(5)
11513(1)
25(1)
1

N2
3210(2)
(730(4)
10596(1)
22(1)
1

N3
3836(2)
(433(4)
9569(1)
18(1)
1

N4
3322(2)
(304(4)
8529(1)
29(1)
1

N5
3318(3)
1233(6)
7517(1)
36(1)
1

O1
4461(2)
(482(4)
10321(1)
31(1)
1

O2
4561(2)
(344(3)
8835(1)
28(1)
1

C1
3479(3)
895(5)
11136(1)
27(1)
1

C2
3525(3)
(650(5)
10993(1)
26(1)
1

C3
3714(3)
(569(5)
10284(1)
22(1)
1

C4
3330(3)
(507(5)
9890(1)
19(1)
1

C5
2511(3)
(520(4)
9758(1)
20(1)
1

C6
2546(3)
(443(4)
9341(1)
20(1)
1

C7
3373(2)
(386(5)
9236(1)
16(1)
1

C8
3800(3)
(341(5)
8850(1)
22(1)
1

C9
3638(3)
(73(6)
8132(1)
34(1)
1

C10
3073(4)
957(6)
7928(1)
45(2)
1

C11
1755(3)
(551(5)
10005(1)
21(1)
1

C12
1530(3)
657(5)
10225(1)
28(1)
1

C13
840(3)
642(6)
10463(1)
33(1)
1

C14
359(3)
(574(6)
10482(2)
31(1)
1

C15
561(3)
(1750(6)
10259(1)
31(1)
1

C16
1256(3)
(1753(5)
10024(1)
27(1)
1

C17
1821(3)
(373(5)
9069(1)
19(1)
1

C18
1340(3)
(1566(5)
8992(1)
25(1)
1

C19
709(3)
(1509(6)
8722(1)
30(1)
1

C20
543(3)
(264(6)
8520(2)
33(1)
1

C21
1009(3)
949(5)
8597(1)
27(1)
1

C22
1629(3)
885(5)
8873(1)
26(1)
1

P1
1309(1)
2462(2)
7091(1)
33(1)
1

F1
752(2)
3904(3)
7233(1)
37(1)
1

F2
1176(2)
1698(3)
7530(1)
58(1)
1

F3
2157(2)
3265(3)
7264(1)
59(1)
1

F4
1897(2)
1023(3)
6956(1)
41(1)
1

F5
1461(2)
3212(3)
6652(1)
63(1)
1

F6
481(2)
1652(3)
6923(1)
53(1)
1

O1W
(749(3)
3709(5)
7584(1)
64(1)
1

O2W
1612(2)
6122(4)
6575(1)
44(1)
1

	


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

	


N1(C1
1.485(6)

N2(C3
1.345(5)

N2(C2
1.447(5)

N3(C7
1.361(5)

N3(C4
1.368(5)

N4(C8
1.341(5)

N4(C9
1.461(5)

N5(C10
1.474(6)

O1(C3
1.220(5)

O2(C8
1.234(5)

C1(C2
1.524(7)

C3(C4
1.479(6)

C4(C5
1.401(6)

C5(C6
1.420(6)

C5(C11
1.484(6)

C6(C7
1.388(6)

C6(C17
1.497(6)

C7(C8
1.482(6)

C9(C10
1.497(7)

C11(C16
1.384(6)

C11(C12
1.404(6)

C12(C13
1.379(6)

C13(C14
1.379(7)

C14(C15
1.373(7)

C15(C16
1.380(6)

C17(C18
1.384(6)

C17(C22
1.387(6)

C18(C19
1.376(6)

C19(C20
1.376(7)

C20(C21
1.386(7)

C21(C22
1.376(6)

P1(F6
1.643(3)

P1(F2
1.667(3)

P1(F5
1.670(3)

P1(F3
1.672(3)

P1(F1
1.691(3)

P1(F4
1.710(3)

C3(N2(C2
121.1(4)

C7(N3(C4
109.7(3)

C8(N4(C9
123.8(4)

N1(C1(C2
111.4(4)

N2(C2(C1
109.2(4)

O1(C3(N2
122.0(4)

O1(C3(C4
120.5(4)

N2(C3(C4
117.6(4)

N3(C4(C5
108.2(4)

N3(C4(C3
118.2(4)

C5(C4(C3
133.6(4)

C4(C5(C6
106.4(4)

C4(C5(C11
126.9(4)

C6(C5(C11
126.7(4)

C7(C6(C5
107.5(4)

C7(C6(C17
126.5(4)

C5(C6(C17
126.0(4)

N3(C7(C6
108.3(4)

N3(C7(C8
118.7(4)

C6(C7(C8
132.9(4)

O2(C8(N4
122.9(4)

O2(C8(C7
120.2(4)

N4(C8(C7
116.9(4)

N4(C9(C10
108.0(4)

N5(C10(C9
112.7(4)

C16(C11(C12
118.3(4)

C16(C11(C5
121.6(4)

C12(C11(C5
120.0(4)

C13(C12(C11
121.0(4)

C14(C13(C12
119.6(5)

C15(C14(C13
119.9(4)

C14(C15(C16
121.0(5)

C15(C16(C11
120.2(5)

C18(C17(C22
117.6(4)

C18(C17(C6
121.6(4)

C22(C17(C6
120.7(4)

C19(C18(C17
120.9(5)

C20(C19(C18
120.7(5)

C19(C20(C21
119.4(5)

C22(C21(C20
119.3(5)

C21(C22(C17
122.0(4)

F6(P1(F2
90.50(18)

F6(P1(F5
90.11(18)

F2(P1(F5
178.9(2)

F6(P1(F3
179.25(19)

F2(P1(F3
89.04(18)

F5(P1(F3
90.34(19)

F6(P1(F1
91.72(15)

F2(P1(F1
90.95(16)

F5(P1(F1
89.98(16)

F3(P1(F1
88.89(14)

F6(P1(F4
89.98(15)

F2(P1(F4
88.69(16)

F5(P1(F4
90.36(16)

F3(P1(F4
89.41(15)

F1(P1(F4
178.27(16)

	


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
N1
30(3) 
21(3)
25(3) 
(3(2)
3(2) 
2(2)

N2
16(2) 
31(3)
20(2) 
(2(2)
1(2) 
(3(2)

N3
15(2) 
21(2)
18(2) 
(1(2)
2(2) 
1(2)

N4
26(2) 
43(3)
20(2) 
2(2)
(2(2) 
4(2)

N5
41(3) 
41(3)
25(3) 
6(3)
(1(2) 
11(3)

O1
22(2) 
46(2)
25(2) 
4(2)
0(2) 
(3(2)

O2
22(2) 
36(2)
26(2) 
(1(2)
(1(2) 
2(2)

C1
29(3) 
30(3)
23(3) 
1(2)
(4(2) 
1(2)

C2
21(2) 
35(3)
21(3) 
(3(2)
4(2) 
0(2)

C3
27(3) 
16(3)
24(3) 
3(2)
(3(2) 
(2(2)

C4
25(3) 
14(3)
18(3) 
0(2)
1(2) 
3(2)

C5
19(2) 
15(3)
25(3) 
0(2)
3(2) 
(2(2)

C6
25(3) 
12(3)
23(3) 
(3(2)
0(2) 
(1(2)

C7
18(2) 
19(3)
13(3) 
(2(2)
(2(2) 
(1(2)

C8
28(3) 
15(3)
22(3) 
3(2)
(3(2) 
(1(2)

C9
29(3) 
57(4)
17(3) 
2(3)
1(2) 
4(3)

C10
59(4) 
50(4)
26(3) 
6(3)
8(3) 
15(3)

C11
23(3) 
19(3)
20(3) 
5(2)
(6(2) 
6(2)

C12
27(3) 
21(3)
36(3) 
(1(3)
(1(2) 
(3(2)

C13
31(3) 
29(3)
38(3) 
(9(3)
13(2) 
2(3)

C14
19(3) 
33(4)
41(3) 
9(3)
7(2) 
6(3)

C15
22(3) 
30(3)
42(3) 
7(3)
2(2) 
(7(2)

C16
26(3) 
20(3)
35(3) 
(3(3)
(1(2) 
(1(2)

C17
17(2) 
23(3)
17(3) 
(3(2)
(1(2) 
(2(2)

C18
27(3) 
19(3)
30(3) 
(5(2)
(3(2) 
3(2)

C19
25(3) 
31(3)
34(3) 
(8(3)
1(2) 
(13(3)

C20
32(3) 
35(4)
33(3) 
0(3)
(7(2) 
4(3)

C21
27(3) 
20(3)
35(3) 
5(2)
(8(2) 
3(2)

C22
26(3) 
24(3)
27(3) 
(4(3)
(1(2) 
0(2)

P1
35(1) 
29(1)
36(1) 
(2(1)
(3(1) 
3(1)

F1
34(2) 
35(2)
42(2) 
(6(1)
(6(1) 
13(1)

F2
100(3) 
40(2)
33(2) 
5(2)
9(2) 
8(2)

F3
31(2) 
40(2)
106(3) 
(26(2)
(21(2) 
5(2)

F4
34(2) 
31(2)
56(2) 
(10(2)
4(1) 
4(1)

F5
121(3) 
29(2)
37(2) 
(1(2)
24(2) 
(2(2)

F6
45(2) 
36(2)
77(2) 
(11(2)
(28(2) 
0(2)

O1W
66(3) 
62(3)
63(3) 
(7(3)
9(3) 
(9(2)

O2W
37(2) 
39(3)
57(3) 
8(2)
(11(2) 
(1(2)

	


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

Atom 
x
y
z
Ueq
S.o.f.
H2
2681
(886
10557
27
1

H3
4379
(418
9577
22
1

H4
2787
(425
8559
35
1

H1D
3722
1534
10934
33
1

H1E
2893
1171
11171
33
1

H2A
4104
(987
11000
31
1

H2B
3193
(1273
11168
31
1

H9A
3656
(991
7986
41
1

H9B
4204
324
8143
41
1

H10A
2505
568
7932
54
1

H10B
3070
1874
8074
54
1

H12
1858
1499
10211
34
1

H13
698
1464
10613
40
1

H14
(111
(599
10649
37
1

H15
217
(2573
10267
38
1

H16
1393
(2582
9876
33
1

H18
1448
(2435
9128
30
1

H19
385
(2338
8674
37
1

H20
113
(236
8330
40
1

H21
902
1816
8460
33
1

H22
1935
1727
8930
31
1

H51
4430(30)
860(50)
11472(14)
39(17)
1

H52
3710(30)
490(60)
11717(16)
47(17)
1

H53
3820(20)
2050(60)
11614(12)
28(14)
1

H55
3870(40)
1920(70)
7555(18)
90(20)
1

H56
2830(40)
1660(70)
7362(19)
90(20)
1

H57
3520(40)
490(80)
7410(20)
100(30)
1

H1W
(1030(20)
4010(50)
7371(8)
25(15)
1

H3W
1460(30)
5530(90)
6380(20)
230(60)
1

H4W
2122(13)
6180(60)
6679(15)
90(20)
1

	


Table 6. Hydrogen bonds [Å and °].

 D(H···A
d(D(H)
d(H···A)
d(D···A)
((DHA)

 N5(H56...F3
1.02(7)
1.89(7)
2.806(6)
147(5)

 N5(H56...F4
1.02(7)
2.14(7)
2.997(6)
140(5)

 O2W(H3W...F5
0.9000(11)
2.35(10)
2.741(5)
106(8)

 O2W(H4W...F4i
0.9000(12)
1.852(13)
2.742(5)
169(6)

 N3(H3...O1ii
0.88
2.09
2.911(5)
155.7

 N1(H51...O2ii
0.85(5)
2.00(5)
2.808(6)
158(5)

 N1(H52...F4iii
0.95(6)
1.91(6)
2.816(6)
158(4)

 N1(H52...F6iii
0.95(6)
2.49(5)
3.067(6)
119(4)

 N1(H53...O2Wiv
0.98(5)
1.85(5)
2.757(6)
153(4)

 N5(H55...O1Wv
1.11(7)
1.84(7)
2.783(7)
140(5)

 N5(H57...F1vi
0.85(8)
1.99(8)
2.817(6)
164(7)

 N5(H57...F3vi
0.85(8)
2.39(8)
3.002(7)
129(6) 

	


Symmetry transformations used to generate equivalent atoms: 

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

(iv)  (x+1/2,(y+1,z+1/2    (v) x+1/2,y,(z+3/2    (vi) (x+1/2,y(1/2,z  
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Molecular structure with thermal ellipsoids drawn at the 30% probability level
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Part of the 3 dimensional hydrogen bonded network showing the bridging PF6- and OH-
[image: image4.png]



Part of  the PF6-, OH-, H2O chains that extend along b
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