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Table 1. Crystal data and structure refinement.

	


Identification code 
04src0075    (i-BuMIM.BF4)
Empirical formula 
C12H17BF4N2
Formula weight 
276.09

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 10.5701(3) Å
( = 88.065(2)°


b = 11.0531(3) Å
( = 89.074(2)°


c = 11.7699(3) Å
(  = 88.757(2)°

Volume
1373.83(6) Å3
Z
4

Density (calculated)
1.335 Mg / m3
Absorption coefficient
0.117 mm(1
F(000)
576

Crystal
block; colourless

Crystal size
0.55 ( 0.45 ( 0.30 mm3
( range for data collection
3.11 ( 27.49°

Index ranges
(12 ( h ( 13, (14 ( k ( 14, (15 ( l ( 15

Reflections collected
26859

Independent reflections
6150 [Rint = 0.0595]

Completeness to ( = 27.49°
97.4 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9659 and 0.9387

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
6150 / 6 / 397

Goodness-of-fit on F2
1.057

Final R indices [F2 > 2((F2)]
R1 = 0.0549, wR2 = 0.1341

R indices (all data)
R1 = 0.0797, wR2 = 0.1465

Extinction coefficient
0.021(2)

Largest diff. peak and hole
0.387 and (0.309 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: 

BF4 disorder.

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.
F3
2020(4)
5159(5)
7682(8)
56(2)
0.457(15)

F3'
2204(4)
5768(11)
8232(6)
84(3)
0.543(15)

F4
52(8)
4961(7)
7123(7)
79(2)
0.457(15)

F4'
834(13)
4740(4)
7206(6)
109(5)
0.543(15)

F6
3981(5)
9588(5)
3993(3)
75(2)
0.653(13)

F6'
4168(9)
10695(8)
2608(10)
53(2)
0.347(13)

F7
4301(8)
10599(6)
2335(8)
109(3)
0.653(13)

F7'
3680(20)
8999(18)
2000(20)
168(8)
0.347(13)

F8
3458(6)
8784(5)
2347(6)
66(2)
0.653(13)

F8'
3691(12)
9193(15)
3810(14)
153(7)
0.347(13)

B1
928(3)
5752(2)
7679(3)
40(1)
1

B2
4282(2)
9492(2)
2844(2)
35(1)
1

C1
53(2)
11271(2)
(1190(2)
29(1)
1

C2
(642(2)
10257(2)
(1423(2)
33(1)
1

C3
47(2)
9213(2)
(1628(2)
36(1)
1

C4
1374(2)
9176(2)
(1609(2)
39(1)
1

C5
2062(2)
10180(2)
(1387(2)
35(1)
1

C6
1369(2)
11232(2)
(1174(2)
29(1)
1

C7
719(2)
13088(2)
(824(2)
32(1)
1

C8
(1610(2)
12950(2)
(927(2)
44(1)
1

C9
3060(2)
12790(2)
(844(2)
35(1)
1

C10
3611(2)
12479(2)
310(2)
38(1)
1

C11
5033(2)
12718(3)
252(3)
61(1)
1

C12
2965(2)
13179(3)
1251(2)
50(1)
1

C13
4610(2)
3944(2)
3884(2)
26(1)
1

C14
3456(2)
4057(2)
4460(2)
25(1)
1

C15
2733(2)
5120(2)
4400(2)
30(1)
1

C16
3224(2)
6058(2)
3737(2)
34(1)
1

C17
4383(2)
5944(2)
3157(2)
34(1)
1

C18
5105(2)
4886(2)
3216(2)
31(1)
1

C19
4249(2)
2228(2)
4828(2)
29(1)
1

C20
6268(2)
2253(2)
3713(2)
40(1)
1

C21
2163(2)
2648(2)
5759(2)
27(1)
1

C22
1024(2)
2339(2)
5061(2)
28(1)
1

C23
1275(2)
1218(2)
4381(2)
46(1)
1

C24
(116(2)
2173(2)
5845(2)
38(1)
1

N1
(314(2)
12457(2)
(969(2)
32(1)
1

N2
1745(2)
12400(2)
(937(1)
30(1)
1

N3
5073(2)
2783(2)
4134(2)
29(1)
1

N4
3269(2)
2961(1)
5048(1)
26(1)
1

F1
255(2)
5898(1)
8667(1)
63(1)
1

F2
910(1)
6772(1)
6997(1)
47(1)
1

F5
5487(1)
8982(2)
2815(1)
62(1)
1

	


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

	


F3(F3'
0.975(7)

F3(B1
1.315(5)

F3'(B1
1.508(7)

F4(F4'
0.863(9)

F4(B1
1.464(6)

F4'(B1
1.272(6)

F6(B2
1.391(5)

F6'(B2
1.352(10)

F7(B2
1.344(6)

F7'(B2
1.333(15)

F8(B2
1.338(6)

F8'(B2
1.324(9)

B1(F2
1.361(3)

B1(F1
1.366(3)

B2(F5
1.382(3)

C1(C2
1.391(3)

C1(N1
1.391(3)

C1(C6
1.391(3)

C2(C3
1.377(3)

C2(H2
0.9500

C3(C4
1.403(3)

C3(H3
0.9500

C4(C5
1.375(3)

C4(H4
0.9500

C5(C6
1.388(3)

C5(H5
0.9500

C6(N2
1.397(3)

C7(N2
1.319(3)

C7(N1
1.324(3)

C7(H7
0.9500

C8(N1
1.464(3)

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C9(N2
1.471(3)

C9(C10
1.513(3)

C9(H9A
0.9900

C9(H9B
0.9900

C10(C12
1.517(3)

C10(C11
1.532(3)

C10(H10
1.0000

C11(H11A
0.9800

C11(H11B
0.9800

C11(H11C
0.9800

C12(H12A
0.9800

C12(H12B
0.9800

C12(H12C
0.9800

C13(N3
1.388(3)

C13(C18
1.390(3)

C13(C14
1.392(3)

C14(C15
1.389(3)

C14(N4
1.391(2)

C15(C16
1.381(3)

C15(H15
0.9500

C16(C17
1.399(3)

C16(H16
0.9500

C17(C18
1.382(3)

C17(H17
0.9500

C18(H18
0.9500

C19(N4
1.328(3)

C19(N3
1.330(3)

C19(H19
0.9500

C20(N3
1.466(3)

C20(H20A
0.9800

C20(H20B
0.9800

C20(H20C
0.9800

C21(N4
1.468(2)

C21(C22
1.520(3)

C21(H21A
0.9900

C21(H21B
0.9900

C22(C23
1.513(3)

C22(C24
1.517(3)

C22(H22
1.0000

C23(H23A
0.9800

C23(H23B
0.9800

C23(H23C
0.9800

C24(H24A
0.9800

C24(H24B
0.9800

C24(H24C
0.9800

F3'(F3(B1
80.9(5)

F3(F3'(B1
59.5(4)

F4'(F4(B1
59.8(6)

F4(F4'(B1
84.3(6)

F4'(B1(F3
69.3(5)

F4'(B1(F2
117.6(4)

F3(B1(F2
114.2(3)

F4'(B1(F1
116.8(3)

F3(B1(F1
120.5(4)

F2(B1(F1
112.37(19)

F4'(B1(F4
35.9(4)

F3(B1(F4
105.2(4)

F2(B1(F4
103.2(3)

F1(B1(F4
98.1(5)

F4'(B1(F3'
107.8(5)

F3(B1(F3'
39.7(2)

F2(B1(F3'
103.8(4)

F1(B1(F3'
94.8(3)

F4(B1(F3'
142.9(4)

F8'(B2(F8
86.1(11)

F8'(B2(F7'
108.3(11)

F8(B2(F7'
22.6(15)

F8'(B2(F6'
111.0(8)

F8(B2(F6'
116.6(6)

F7'(B2(F6'
103.6(11)

F8'(B2(F7
126.4(6)

F8(B2(F7
111.2(4)

F7'(B2(F7
93.9(11)

F6'(B2(F7
15.7(7)

F8'(B2(F5
110.7(5)

F8(B2(F5
110.8(4)

F7'(B2(F5
105.1(9)

F6'(B2(F5
117.3(4)

F7(B2(F5
109.3(4)

F8'(B2(F6
24.8(10)

F8(B2(F6
110.3(4)

F7'(B2(F6
132.0(13)

F6'(B2(F6
94.5(5)

F7(B2(F6
110.0(5)

F5(B2(F6
105.2(3)

C2(C1(N1
131.83(19)

C2(C1(C6
121.75(19)

N1(C1(C6
106.39(17)

C3(C2(C1
116.2(2)

C3(C2(H2
121.9

C1(C2(H2
121.9

C2(C3(C4
121.9(2)

C2(C3(H3
119.1

C4(C3(H3
119.1

C5(C4(C3
122.0(2)

C5(C4(H4
119.0

C3(C4(H4
119.0

C4(C5(C6
116.2(2)

C4(C5(H5
121.9

C6(C5(H5
121.9

C5(C6(C1
121.99(19)

C5(C6(N2
131.65(19)

C1(C6(N2
106.36(17)

N2(C7(N1
110.89(18)

N2(C7(H7
124.6

N1(C7(H7
124.6

N1(C8(H8A
109.5

N1(C8(H8B
109.5

H8A(C8(H8B
109.5

N1(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

N2(C9(C10
112.58(18)

N2(C9(H9A
109.1

C10(C9(H9A
109.1

N2(C9(H9B
109.1

C10(C9(H9B
109.1

H9A(C9(H9B
107.8

C9(C10(C12
112.4(2)

C9(C10(C11
108.3(2)

C12(C10(C11
111.2(2)

C9(C10(H10
108.3

C12(C10(H10
108.3

C11(C10(H10
108.3

C10(C11(H11A
109.5

C10(C11(H11B
109.5

H11A(C11(H11B
109.5

C10(C11(H11C
109.5

H11A(C11(H11C
109.5

H11B(C11(H11C
109.5

C10(C12(H12A
109.5

C10(C12(H12B
109.5

H12A(C12(H12B
109.5

C10(C12(H12C
109.5

H12A(C12(H12C
109.5

H12B(C12(H12C
109.5

N3(C13(C18
131.41(18)

N3(C13(C14
106.56(17)

C18(C13(C14
122.02(19)

C15(C14(N4
131.72(18)

C15(C14(C13
121.78(18)

N4(C14(C13
106.49(17)

C16(C15(C14
116.25(19)

C16(C15(H15
121.9

C14(C15(H15
121.9

C15(C16(C17
122.0(2)

C15(C16(H16
119.0

C17(C16(H16
119.0

C18(C17(C16
121.9(2)

C18(C17(H17
119.1

C16(C17(H17
119.1

C17(C18(C13
116.08(19)

C17(C18(H18
122.0

C13(C18(H18
122.0

N4(C19(N3
110.40(18)

N4(C19(H19
124.8

N3(C19(H19
124.8

N3(C20(H20A
109.5

N3(C20(H20B
109.5

H20A(C20(H20B
109.5

N3(C20(H20C
109.5

H20A(C20(H20C
109.5

H20B(C20(H20C
109.5

N4(C21(C22
112.47(16)

N4(C21(H21A
109.1

C22(C21(H21A
109.1

N4(C21(H21B
109.1

C22(C21(H21B
109.1

H21A(C21(H21B
107.8

C23(C22(C24
110.74(18)

C23(C22(C21
111.64(18)

C24(C22(C21
109.24(17)

C23(C22(H22
108.4

C24(C22(H22
108.4

C21(C22(H22
108.4

C22(C23(H23A
109.5

C22(C23(H23B
109.5

H23A(C23(H23B
109.5

C22(C23(H23C
109.5

H23A(C23(H23C
109.5

H23B(C23(H23C
109.5

C22(C24(H24A
109.5

C22(C24(H24B
109.5

H24A(C24(H24B
109.5

C22(C24(H24C
109.5

H24A(C24(H24C
109.5

H24B(C24(H24C
109.5

C7(N1(C1
108.24(17)

C7(N1(C8
125.08(19)

C1(N1(C8
126.66(18)

C7(N2(C6
108.12(17)

C7(N2(C9
126.25(18)

C6(N2(C9
125.63(18)

C19(N3(C13
108.31(16)

C19(N3(C20
125.59(18)

C13(N3(C20
126.10(18)

C19(N4(C14
108.23(16)

C19(N4(C21
125.66(17)

C14(N4(C21
126.09(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
F3
36(2) 
63(3)
67(4) 
20(3)
15(2) 
19(2)

F3'
43(2) 
146(7)
58(3) 
38(4)
6(2) 
38(3)

F4
101(5) 
44(3)
94(4) 
(15(3)
(45(4) 
(23(3)

F4'
219(12) 
33(2)
75(4) 
(24(2)
71(6) 
(5(4)

F6
95(3) 
87(3)
42(2) 
(23(2)
(17(2) 
62(2)

F6'
61(4) 
24(3)
74(5) 
(16(3)
23(4) 
(10(3)

F7
165(6) 
54(3)
109(5) 
47(3)
(56(4) 
(10(3)

F7'
136(12) 
169(14)
210(18) 
(134(12)
(118(12) 
51(9)

F8
53(2) 
38(2)
108(4) 
2(2)
(41(2) 
(9(1)

F8'
88(6) 
154(9)
201(13) 
148(9)
119(8) 
77(6)

B1
42(1) 
29(1)
49(2) 
2(1)
19(1) 
9(1)

B2
35(1) 
26(1)
44(1) 
0(1)
(9(1) 
(1(1)

C1
31(1) 
33(1)
22(1) 
0(1)
1(1) 
0(1)

C2
32(1) 
41(1)
27(1) 
1(1)
(1(1) 
(7(1)

C3
45(1) 
36(1)
28(1) 
(2(1)
3(1) 
(11(1)

C4
46(1) 
34(1)
38(1) 
(7(1)
12(1) 
(1(1)

C5
34(1) 
37(1)
34(1) 
(4(1)
10(1) 
(1(1)

C6
32(1) 
31(1)
23(1) 
(1(1)
3(1) 
(4(1)

C7
35(1) 
32(1)
28(1) 
(3(1)
(1(1) 
(1(1)

C8
32(1) 
51(1)
49(1) 
(5(1)
(7(1) 
11(1)

C9
30(1) 
37(1)
38(1) 
(1(1)
5(1) 
(8(1)

C10
32(1) 
41(1)
40(1) 
(1(1)
(3(1) 
(4(1)

C11
33(1) 
91(2)
59(2) 
(4(2)
(5(1) 
(7(1)

C12
44(1) 
67(2)
41(1) 
(14(1)
(6(1) 
(8(1)

C13
25(1) 
28(1)
25(1) 
(5(1)
(3(1) 
0(1)

C14
26(1) 
27(1)
24(1) 
(3(1)
(2(1) 
(5(1)

C15
27(1) 
31(1)
32(1) 
(2(1)
(2(1) 
1(1)

C16
36(1) 
31(1)
34(1) 
1(1)
(2(1) 
3(1)

C17
37(1) 
33(1)
32(1) 
4(1)
(2(1) 
(7(1)

C18
27(1) 
35(1)
30(1) 
(4(1)
0(1) 
(5(1)

C19
27(1) 
27(1)
33(1) 
(3(1)
(2(1) 
(1(1)

C20
31(1) 
41(1)
47(1) 
(7(1)
7(1) 
7(1)

C21
26(1) 
30(1)
25(1) 
(1(1)
1(1) 
(3(1)

C22
26(1) 
31(1)
26(1) 
(1(1)
0(1) 
(3(1)

C23
39(1) 
59(2)
41(1) 
(24(1)
7(1) 
(12(1)

C24
30(1) 
46(1)
38(1) 
(9(1)
6(1) 
(5(1)

N1
32(1) 
35(1)
29(1) 
(2(1)
(3(1) 
2(1)

N2
30(1) 
32(1)
27(1) 
(2(1)
1(1) 
(3(1)

N3
25(1) 
28(1)
34(1) 
(6(1)
2(1) 
1(1)

N4
24(1) 
26(1)
27(1) 
(2(1)
(1(1) 
(2(1)

F1
81(1) 
58(1)
48(1) 
(8(1)
25(1) 
15(1)

F2
52(1) 
38(1)
51(1) 
7(1)
(8(1) 
(1(1)

F5
36(1) 
99(1)
50(1) 
18(1)
10(1) 
11(1)
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