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Table 1. Crystal data and structure refinement details.

	


Identification code 
2009src0267    

Empirical formula 
C25H45B1.88Br0.12F3.52O2P

Formula weight 
505.37

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/n 

Unit cell dimensions
a = 12.2480(3) Å
( = 90°


b = 9.1264(3) Å
( = 96.561(2)°


c = 25.8185(7) Å
(  = 90°

Volume
2867.09(14) Å3
Z
4

Density (calculated)
1.171 Mg / m3
Absorption coefficient
0.305 mm(1
F(000)
1085

Crystal
lath; colourless

Crystal size
0.21 ( 0.07 ( 0.01 mm3
( range for data collection
2.95 ( 25.00°

Index ranges
(14 ( h ( 14, (10 ( k ( 10, (30 ( l ( 30

Reflections collected
30620

Independent reflections
5030 [Rint = 0.0867]

Completeness to ( = 25.00°
99.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9970 and 0.9388

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5030 / 0 / 323

Goodness-of-fit on F2
1.188

Final R indices [F2 > 2((F2)]
R1 = 0.0856, wR2 = 0.1405

R indices (all data)
R1 = 0.1320, wR2 = 0.1603

Largest diff. peak and hole
0.283 and (0.282 e Å(3
	


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit). 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: Sheldrick, G. M. SADABS - Bruker Nonius area detector scaling and absorption correction - V2.10 Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: ORTEP-3 (L.G. Farrugia, J. Appl. Cryst. (1997) 30, 565).

Special details: 

All hydrogens fixed using a standard riding model.

BF4- and Br- occupy the same area 0.88BF4- : 0.12Br-. As there is such a small Br component the occupancy was found by freely refining the occupancy of the fluorine atoms, and separately refining the occupancy of the B vs Br sites to add up to one. This gave a value of 0.88 which was then fixed as such. The presence of trace Br- was confirmed using ESI mass spectrometry. Re-collection of the crystal data also gave the same result.

Data were only included out to 25deg due to the weakly diffracting nature of the crystal.

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.
C3
7922(3)
653(6)
5690(2)
35(1)
1

C4
8271(4)
(777(6)
5431(2)
38(1)
1

C6
8809(4)
1819(6)
5748(2)
49(1)
1

C7
7434(4)
452(6)
6204(2)
43(1)
1

C8
7523(4)
(2077(6)
5524(2)
50(1)
1

C9
9457(4)
(1205(7)
5561(2)
54(2)
1

C10
6641(3)
1197(5)
4312(2)
27(1)
1

C11
6919(3)
800(5)
3819(2)
26(1)
1

C12
6311(3)
1305(4)
3364(1)
19(1)
1

C13
5415(3)
2218(4)
3402(2)
26(1)
1

C14
5135(3)
2622(5)
3885(2)
32(1)
1

C15
5743(3)
2126(5)
4333(2)
32(1)
1

C16
6593(3)
847(4)
2833(2)
22(1)
1

C18
6344(3)
(1243(5)
1967(2)
26(1)
1

C19
6064(3)
(160(5)
1516(2)
28(1)
1

C20
6534(4)
(674(5)
1026(2)
32(1)
1

C21
6209(4)
331(6)
565(2)
47(1)
1

C22
4399(3)
(356(4)
2466(2)
25(1)
1

C23
3732(3)
(1610(5)
2188(2)
28(1)
1

C24
2498(3)
(1382(5)
2174(2)
37(1)
1

C25
2065(4)
(29(6)
1882(2)
52(2)
1

C26
6106(3)
(2236(4)
3022(2)
26(1)
1

C27
5392(3)
(2277(5)
3474(2)
27(1)
1

C28
5831(4)
(3362(5)
3891(2)
36(1)
1

C29
5155(4)
(3417(6)
4343(2)
50(1)
1

O2
7055(2)
1210(3)
5302(1)
37(1)
1

O5
8053(2)
(420(3)
4874(1)
35(1)
1

P17
5851(1)
(744(1)
2572(1)
21(1)
1

B1
7267(4)
665(6)
4830(2)
31(1)
1

B21
9510(20)
(750(30)
2916(9)
76(8)
0.88

F21
10336(2)
(1873(3)
2893(1)
36(1)
0.88

F22
9979(3)
470(3)
3124(1)
43(1)
0.88

F23
8933(2)
(588(3)
2449(1)
39(1)
0.88

F24
8803(2)
(1362(4)
3266(1)
48(1)
0.88

Br1
9451(7)
(726(10)
2909(3)
17(2)
0.12

	


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

	


C3(O2
1.464(5)

C3(C6
1.516(7)

C3(C7
1.528(6)

C3(C4
1.548(7)

C4(O5
1.471(5)

C4(C9
1.504(6)

C4(C8
1.534(7)

C6(H6A
0.9800

C6(H6B
0.9800

C6(H6C
0.9800

C7(H7A
0.9800

C7(H7B
0.9800

C7(H7C
0.9800

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C9(H9A
0.9800

C9(H9B
0.9800

C9(H9C
0.9800

C10(C15
1.394(6)

C10(C11
1.403(6)

C10(B1
1.544(6)

C11(C12
1.395(5)

C11(H11
0.9500

C12(C13
1.390(5)

C12(C16
1.509(5)

C13(C14
1.380(6)

C13(H13
0.9500

C14(C15
1.379(6)

C14(H14
0.9500

C15(H15
0.9500

C16(P17
1.803(4)

C16(H16A
0.9900

C16(H16B
0.9900

C18(C19
1.536(6)

C18(P17
1.799(4)

C18(H18A
0.9900

C18(H18B
0.9900

C19(C20
1.523(6)

C19(H19A
0.9900

C19(H19B
0.9900

C20(C21
1.519(6)

C20(H20A
0.9900

C20(H20B
0.9900

C21(H21A
0.9800

C21(H21B
0.9800

C21(H21C
0.9800

C22(C23
1.536(5)

C22(P17
1.803(4)

C22(H22A
0.9900

C22(H22B
0.9900

C23(C24
1.522(5)

C23(H23A
0.9900

C23(H23B
0.9900

C24(C25
1.511(7)

C24(H24A
0.9900

C24(H24B
0.9900

C25(H25A
0.9800

C25(H25B
0.9800

C25(H25C
0.9800

C26(C27
1.538(5)

C26(P17
1.793(4)

C26(H26A
0.9900

C26(H26B
0.9900

C27(C28
1.515(6)

C27(H27A
0.9900

C27(H27B
0.9900

C28(C29
1.508(6)

C28(H28A
0.9900

C28(H28B
0.9900

C29(H29A
0.9800

C29(H29B
0.9800

C29(H29C
0.9800

O2(B1
1.368(6)

O5(B1
1.377(6)

B21(F22
1.34(3)

B21(F23
1.34(2)

B21(F24
1.43(2)

B21(F21
1.45(2)

O2(C3(C6
106.2(4)

O2(C3(C7
108.1(3)

C6(C3(C7
110.2(4)

O2(C3(C4
102.3(3)

C6(C3(C4
113.8(4)

C7(C3(C4
115.3(4)

O5(C4(C9
109.7(3)

O5(C4(C8
106.3(4)

C9(C4(C8
110.0(4)

O5(C4(C3
102.0(4)

C9(C4(C3
115.5(4)

C8(C4(C3
112.7(4)

C3(C6(H6A
109.5

C3(C6(H6B
109.5

H6A(C6(H6B
109.5

C3(C6(H6C
109.5

H6A(C6(H6C
109.5

H6B(C6(H6C
109.5

C3(C7(H7A
109.5

C3(C7(H7B
109.5

H7A(C7(H7B
109.5

C3(C7(H7C
109.5

H7A(C7(H7C
109.5

H7B(C7(H7C
109.5

C4(C8(H8A
109.5

C4(C8(H8B
109.5

H8A(C8(H8B
109.5

C4(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

C4(C9(H9A
109.5

C4(C9(H9B
109.5

H9A(C9(H9B
109.5

C4(C9(H9C
109.5

H9A(C9(H9C
109.5

H9B(C9(H9C
109.5

C15(C10(C11
117.9(4)

C15(C10(B1
118.2(4)

C11(C10(B1
123.9(4)

C12(C11(C10
121.1(4)

C12(C11(H11
119.4

C10(C11(H11
119.4

C13(C12(C11
119.2(4)

C13(C12(C16
119.7(3)

C11(C12(C16
121.1(4)

C14(C13(C12
120.3(4)

C14(C13(H13
119.9

C12(C13(H13
119.9

C15(C14(C13
120.3(4)

C15(C14(H14
119.9

C13(C14(H14
119.9

C14(C15(C10
121.3(4)

C14(C15(H15
119.4

C10(C15(H15
119.4

C12(C16(P17
113.8(3)

C12(C16(H16A
108.8

P17(C16(H16A
108.8

C12(C16(H16B
108.8

P17(C16(H16B
108.8

H16A(C16(H16B
107.7

C19(C18(P17
115.3(3)

C19(C18(H18A
108.4

P17(C18(H18A
108.4

C19(C18(H18B
108.4

P17(C18(H18B
108.4

H18A(C18(H18B
107.5

C20(C19(C18
111.0(4)

C20(C19(H19A
109.4

C18(C19(H19A
109.4

C20(C19(H19B
109.4

C18(C19(H19B
109.4

H19A(C19(H19B
108.0

C21(C20(C19
112.0(4)

C21(C20(H20A
109.2

C19(C20(H20A
109.2

C21(C20(H20B
109.2

C19(C20(H20B
109.2

H20A(C20(H20B
107.9

C20(C21(H21A
109.5

C20(C21(H21B
109.5

H21A(C21(H21B
109.5

C20(C21(H21C
109.5

H21A(C21(H21C
109.5

H21B(C21(H21C
109.5

C23(C22(P17
112.8(3)

C23(C22(H22A
109.0

P17(C22(H22A
109.0

C23(C22(H22B
109.0

P17(C22(H22B
109.0

H22A(C22(H22B
107.8

C24(C23(C22
112.5(3)

C24(C23(H23A
109.1

C22(C23(H23A
109.1

C24(C23(H23B
109.1

C22(C23(H23B
109.1

H23A(C23(H23B
107.8

C25(C24(C23
114.5(4)

C25(C24(H24A
108.6

C23(C24(H24A
108.6

C25(C24(H24B
108.6

C23(C24(H24B
108.6

H24A(C24(H24B
107.6

C24(C25(H25A
109.5

C24(C25(H25B
109.5

H25A(C25(H25B
109.5

C24(C25(H25C
109.5

H25A(C25(H25C
109.5

H25B(C25(H25C
109.5

C27(C26(P17
115.9(3)

C27(C26(H26A
108.3

P17(C26(H26A
108.3

C27(C26(H26B
108.3

P17(C26(H26B
108.3

H26A(C26(H26B
107.4

C28(C27(C26
111.6(3)

C28(C27(H27A
109.3

C26(C27(H27A
109.3

C28(C27(H27B
109.3

C26(C27(H27B
109.3

H27A(C27(H27B
108.0

C29(C28(C27
112.9(4)

C29(C28(H28A
109.0

C27(C28(H28A
109.0

C29(C28(H28B
109.0

C27(C28(H28B
109.0

H28A(C28(H28B
107.8

C28(C29(H29A
109.5

C28(C29(H29B
109.5

H29A(C29(H29B
109.5

C28(C29(H29C
109.5

H29A(C29(H29C
109.5

H29B(C29(H29C
109.5

B1(O2(C3
106.6(3)

B1(O5(C4
106.6(3)

C26(P17(C18
108.6(2)

C26(P17(C22
110.11(19)

C18(P17(C22
109.93(19)

C26(P17(C16
109.05(19)

C18(P17(C16
108.90(19)

C22(P17(C16
110.18(19)

O2(B1(O5
113.1(4)

O2(B1(C10
122.1(4)

O5(B1(C10
124.8(4)

F22(B21(F23
115(2)

F22(B21(F24
109.6(16)

F23(B21(F24
108.3(17)

F22(B21(F21
109.8(17)

F23(B21(F21
109.9(16)

F24(B21(F21
103.1(17)

	


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
C3
31(2) 
47(3)
25(2) 
5(2)
(4(2) 
7(2)

C4
34(3) 
60(3)
21(2) 
7(2)
2(2) 
9(2)

C6
54(3) 
57(4)
34(3) 
1(3)
1(2) 
(13(3)

C7
41(3) 
61(4)
27(2) 
0(2)
3(2) 
11(3)

C8
61(3) 
51(3)
41(3) 
11(3)
12(3) 
0(3)

C9
51(3) 
79(4)
30(3) 
11(3)
3(2) 
27(3)

C10
28(2) 
29(2)
25(2) 
0(2)
0(2) 
(7(2)

C11
24(2) 
26(2)
28(2) 
0(2)
2(2) 
(2(2)

C12
19(2) 
21(2)
18(2) 
(1(2)
3(2) 
(3(2)

C13
26(2) 
24(2)
25(2) 
4(2)
0(2) 
(3(2)

C14
24(2) 
34(3)
38(3) 
(1(2)
7(2) 
3(2)

C15
33(3) 
39(3)
24(2) 
(4(2)
7(2) 
(1(2)

C16
20(2) 
21(2)
27(2) 
2(2)
2(2) 
0(2)

C18
21(2) 
29(2)
28(2) 
(5(2)
1(2) 
1(2)

C19
27(2) 
30(2)
27(2) 
5(2)
2(2) 
1(2)

C20
34(2) 
38(3)
26(2) 
(3(2)
6(2) 
(7(2)

C21
48(3) 
61(4)
30(3) 
4(3)
1(2) 
(1(3)

C22
22(2) 
25(2)
30(2) 
0(2)
2(2) 
2(2)

C23
26(2) 
25(2)
31(2) 
(3(2)
0(2) 
(2(2)

C24
22(2) 
43(3)
43(3) 
(7(2)
(1(2) 
2(2)

C25
33(3) 
40(3)
76(4) 
(3(3)
(17(3) 
2(2)

C26
24(2) 
23(2)
29(2) 
(2(2)
1(2) 
(2(2)

C27
23(2) 
29(2)
30(2) 
1(2)
3(2) 
(3(2)

C28
40(3) 
33(3)
36(3) 
6(2)
4(2) 
5(2)

C29
68(4) 
48(3)
38(3) 
8(3)
18(3) 
7(3)

O2
37(2) 
45(2)
28(2) 
(2(2)
0(1) 
11(2)

O5
40(2) 
43(2)
22(2) 
1(1)
3(1) 
10(2)

P17
19(1) 
21(1)
23(1) 
(2(1)
1(1) 
1(1)

B1
30(3) 
34(3)
28(3) 
(1(2)
3(2) 
(4(2)

B21
69(15) 
83(17)
71(16) 
8(13)
(16(11) 
(21(14)

F21
30(2) 
36(2)
40(2) 
(5(1)
(2(1) 
14(2)

F22
52(2) 
22(2)
51(2) 
0(2)
(13(2) 
(5(2)

F23
42(2) 
37(2)
36(2) 
(5(2)
(12(1) 
5(1)

F24
33(2) 
51(2)
64(2) 
17(2)
20(2) 
3(2)

Br1
15(4) 
18(4)
17(4) 
(9(4)
4(3) 
(1(4)
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