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Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters [A%x 10°]. The anisotropic displacement
factor exponent takes the form: —272[#*a**U" + - +2 hka* b* U ].

Atom ! 122 P2 2 1 2
CI' 33(5) 32(7) 25(7) 1(7) -2(4) 1(4)
Cl 28(4) 34(6) 17(6) 3(6) -4(4) -3(4)
C2 21(3) 25(5) 27(5) 5(4) -3(3) 1(3)
C2' 14(4) 30(7) 26(7) -5(6) 5(4) -8(4)
C3 18(3) 20(4) 12(4) -2(4) 2(3) 3(3)
C3' 14(3) 23(4) 16(4) -1(4) 1(3) 1(3)
C4' 23(5) 29(7) 43(8) —14(7) -16(4) 6(4)
C4 30(3) 26(4) 11(4) 1(4) 0(3) -2(3)
C5 32(3) 22(4) 18(4) -8(4) 8(3) -5Q3)
C5' 23(5) 38(7) 21(6) 6(6) 9(4) -3(4)
Cé6 21(4) 48(7) 19(6) -18(7) 4(4) -12(4)
Cé' 35(5) 33(6) 26(6) 3(7) -4(4) -9(4)
C7' 20(3) 21(4) 25(4) -1(4) -1(3) 0(3)
C7 24(3) 32(4) 26(4) 5(4) 0(3) -2(3)
C8' 20(4) 12(6) 30(8) 5(6) 14(4) -5(4)
C8 16(3) 18(4) 13(4) 2(4) 3(3) -3(3)
C9' 16(4) 28(6) 20(7) 16(6) 6(4) 5(4)
C9 20(4) 28(6) 28(6) 3(7) -4(4) -8(4)
C10 18(4) 13(6) 29(7) 2(7) 0(4) -11(4)
C10' 29(4) 29(6) 9(6) —6(6) -4(4) 3(4)
Cl1 25(4) 19(6) 6(6) 7(6) 5(4) 1(4)
c1r 21(4) 27(7) 27(7) -8(7) 2(4) -4(4)
Cl12 22(4) 24(6) 24(6) -9(7) -3(4) -7(4)
C12 19(4) 17(6) 40(7) 5(7) -3(4) 2(4)
C13' 15(4) 33(7) 36(7) -3(7) 2(4) -3(4)
Cl13 27(3) 18(4) 21(4) 4(4) 0(3) -1(3)
Cl4 24(3) 22(4) 21(4) -2(4) -4(3) 3(3)
ci14 18(4) 33(7) 40(8) 3(7) -8(4) 7(4)
Cl1% 28(5) 26(7) 28(7) 6(7) —4(4) 4(4)
C15 35(5) 15(6) 22(6) 7(7) -2(4) -3(4)
Clé' 24(4) 24(6) 30(7) -1(7) -3(4) -2(4)
Cl6 27(3) 19(4) 23(5) -2(4) 1(3) 0(3)
C17 32(3) 24(4) 21(4) 0(4) 3(3) 2(3)
C17 32(3) 25(5) 26(4) -3(4) -2(3) 0(3)
Cl18 25(5) 35(7) 34(8) -1(7) -4(4) 0(4)
C18 28(5) 28(7) 48(8) —14(8) -9(5) 4(4)
c19 44(5) 42(8) 30(8) 0(8) —4(5) 6(3)
C19 45(5) 37(7) 12(7) =2(7) 2(4) —1(5)
C20' 102(8) 48(8) 17(7) 8(8) -16(6) 14(6)
C20 58(6) 24(6) 17(7) 6(7) -2(5) 0(4)
NI' 22(4) 26(95) 20(5) 2(5) -1(3) 3(3)
N1 10(3) 15(4) 33(6) 4(5) -6(3) 2(3)
N2 15(3) 28(5) 16(5) -1(5) -11(3) 0(3)
N2' 20(4) 17(5) 27(5) 4(5) -1(3) -1(3)
Brl 24(1) 28(1) 34(1) 0(1) 0(1) 1(1)
Br2 24(1) 30(1) 28(1) =2(1) -1(1) —1(1)
Ol 42(3) 28(4) 21(4) 3(4) -1(3) 4(3)
02 40(3) 35(4) 42(5) 7(4) 8(3) 5(3)
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Table 1. Crystal data and structure refinement.

cPSRC

Engineering and Physical Sciences
Research Council

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal

Crystal size

@ range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to 8= 27.49°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*

Final R indices [F* > 20(F?)]
R indices (all data)
Extinction coefficient
Largest diff. peak and hole

02src012

C20H33BI'N20

397.39

120(2) K

0.71073 A

Orthorhombic

Pbca

a=16.6539(4) A a=90°
b=8.855112) A LB=90°
c=156.7283(17) A y =90°
8365.8(4) A’

16

1.262 Mg / m’

1.974 mm™’

3360

Plate; colourless

0.50 x 0.40 x 0.06 mm’

3.12-27.49°
-18<h<20,-9<k<11,-61</<69
10308

3490 [R;,, = 0.0702]

36.3 %

Semi—empirical from equivalents
0.8907 and 0.4385

Full-matrix least-squares on F*

3490 /78 / 438

0.946

R1=0.0535, wR2=10.1278
R1=0.1047, wR2 = 0.1546
0.00010(11)

0.606 and —0.628 ¢ A~

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 Goéttingen, Germany).

Further information: http://www.soton.ac.uk/ ~ xservice/strat.htm

Special details:

Two molecules, 2 bromide counter ions and 2 water solvates.
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Table 2. Atomic coordinates [x 10%], equivalent isotropic displacement parameters [A% x 10°] and site occupancy factors.
U,q is defined as one third of the trace of the orthogonalized U" tensor.

Atom X y z Ueq .0.f.
Cr 7720(4) 3364(10) 5538(2) 30(3) 1
Cl 451(4) 2768(9) 5152(1) 26(3) 1
C2 1247(4) 1532(10) 5464(2) 24(2) 1
C2' 8758(4) 2334(10) 5807(2) 23(3) 1
C3 1952(4) 2867(9) 5211(2) 17(2) 1
C3' 7527(4) 1726(9) 5900(2) 18(2) 1
c4 6709(4) 1525(10) 5918(2) 32(3) 1
C4 2226(4) 3769(10) 5033(2) 22(2) 1
C5 3027(4) 3983(9) 5020(2) 24(2) 1
C5' 6428(4) 618(10) 6101(2) 28(3) 1
Cé6 3553(4) 3361(11) 5184(2) 30(3) 1
Cé' 6960(4) -55(10) 6252(2) 31(2) 1
C7 7771(4) 157(9) 6234(2) 22(2) 1
C7 3280(4) 2480(9) 5368(2) 27(2) 1
C8' 8043(4) 1057(9) 6058(2) 21(3) 1
C8 2465(4) 2245(9) 5379(2) 16(2) 1
co 9572(3) 1021(10) 6106(2) 21(3) 1
C9 2269(4) 651(10) 5750(2) 25(3) 1
C10 2470(4) 1744(9) 5945(2) 20(2) 1
C10' 9723(4) 1855(10) 6333(2) 22(2) 1
Cl1 2655(4) 929(9) 6176(1) 17(2) 1
C1r 10588(3) 1668(10) 6409(2) 25(2) 1
Cl12 2861(4) 1977(10) 6376(2) 23(2) 1
C12 10754(4) 2396(9) 6651(2) 25(3) 1
C13' 10501(4) 1482(11) 6861(2) 28(3) 1
Cl13 2925(4) 1169(9) 6612(2) 22(2) 1
Cl4 3061(4) 2181(10) 6822(2) 22(2) 1
C14 10643(4) 2304(10) 7090(2) 30(3) 1
C15%' 10475(4) 1424(11) 7314(2) 27(3) 1
Cl15 3009(4) 1350(10) 7055(2) 24(2) 1
Clé' 10597(4) 2325(10) 7536(2) 26(3) 1
Cl6 3111(4) 2330(10) 7268(2) 23(2) 1
C17 2999(4) 1468(11) 7497(2) 26(2) 1
C17 10452(4) 1458(11) 7759(2) 27(2) 1
Cl18 3091(4) 2421(11) 7716(2) 31(3) 1
Cl18 10530(4) 2370(10) 7980(2) 35(3) 1
C19 10371(4) 1525(12) 8211(2) 38(3) 1
C19 2956(4) 1589(11) 7946(2) 31(3) 1
C20' 10397(5) 2550(12) 8422(2) 56(3) 1
C20 3026(4) 2560(10) 8163(2) 33(3) 1
NI 8007(3) 2527(8) 5742(1) 22(2) 1
N1 1187(3) 2370(7) 5278(1) 19(2) 1
N2 1999(3) 1425(8) 5536(1) 20(2) 1
N2' 8819(3) 1478(8) 5992(1) 21(2) 1
Brl 559(1) 628(1) 797(1) 28(1) 1
Br2 5598(1) 540(1) 477(1) 27(1) 1
0] 5706(3) 728(6) 5396(1) 30(2) 1
02 4488(3) 1937(6) 921(1) 39(2) 1
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Table 3. Bond lengths [A] and angles [°].
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CI1-HIB
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C2-N1
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C3-C4
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C5'-Ceé'
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C6-C7
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C7'-C8'
C7'-H7
C7-C8
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C9-H9B
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Cl11-HI1A
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1.302(9)
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0.9500
1.367(10)
1.395(10)
1.401(8)
1.377(9)
1.375(10)
1.395(9)
1.392(11)
0.9500
1.349(9)
0.9500
1.392(11)
0.9500
1.371(10)
0.9500
1.379(11)
0.9500
1.367(9)
0.9500
1.356(10)
0.9500
1.374(9)
0.9500
1.395(8)
1.385(9)
1.468(8)
1.503(10)
0.9900
0.9900
1.467(9)
1.508(10)
0.9900
0.9900
1.524(10)
0.9900
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1.513(8)
0.9900
0.9900
1.508(10)
0.9900
0.9900
1.539(11)
0.9900
0.9900
1.521(10)
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C12-HI12A 0.9900
C12-H12B 0.9900
C12'-C13' 1.502(11)
C12-H12C 0.9900
C12'-H12D 0.9900
C13'-C14' 1.508(11)
CI3'-HI13A 0.9900
C13'-H13B 0.9900
C13-C14 1.508(10)
C13-HI13C 0.9900
C13-HI3D 0.9900
C14-C15 1.516(10)
Cl4-H14A 0.9900
C14-H14B 0.9900
C14'-C15' 1.516(11)
C14'-H14C 0.9900
C14'-H14D 0.9900
C15'-C16' 1.504(11)
C15'-HI5A 0.9900
C15'-H15B 0.9900
C15-C16 1.495(10)
C15-H15C 0.9900
C15-H15D 0.9900
C16'-C17' 1.502(11)
C16'-HI16A 0.9900
C16'-H16B 0.9900
C16-C17 1.520(10)
C16-H16C 0.9900
C16-H16D 0.9900
C17-C18 1.510(11)
C17-H17A 0.9900
C17-H17B 0.9900
C17-C18' 1.496(11)
C17-H17C 0.9900
C17-H17D 0.9900
C18-C19 1.514(11)
C18-HI8A 0.9900
C18-H18B 0.9900
C18'-C19' 1.531(11)
C18'-HI18C 0.9900
C18-H18D 0.9900
C19'-C20' 1.504(12)
C19'-H19A 0.9900
C19'-H19B 0.9900
C19-C20 1.505(10)
C19-H19C 0.9900
C19-H19D 0.9900
C20'-H20A 0.9800
C20'-H20B 0.9800
C20'-H20C 0.9800
C20-H20D 0.9800
C20-H20E 0.9800
C20-H20F 0.9800
N1'-CI'-H1'l 109.5
N1'-C1'-H1"2 109.5
H1'1-CI'-H1'2 109.5
N1'-C1'-H1'3 109.5
H1'1-C1'-H1'3 109.5
H1'2-C1'-H1'3 109.5
N1-CI-H1A 109.5
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C12-Cl11-HI11A
C10-C11-HI11A
C12-C11-HI11B
C10-C11-HI11B
H11A-C11-HI1B
C10'-C11'-C12'
C10'-C11'-H11C
C12'-C11'-H11C
C10'-C11'-H11D
C12'-C11'-H11D
H11C-C11'-H11D
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C11-C12-HI2B
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C13'-C12'-CI11'
C13'-C12'-H12C
C11'-C12'-H12C
C13'-C12'-HI12D
C11'-C12'-H12D
H12C-C12'-H12D
C12'-C13'-C14'
C12'-C13'-H13A
C14'-C13'-HI3A
C12'-C13'-H13B
C14'-C13'-H13B
H13A-C13'-HI3B
C12-C13-C14
C12-C13-H13C
C14-C13-H13C
C12-C13-H13D
C14-C13-H13D
H13C-C13-H13D
C15-C14-C13
C15-Cl14-HI14A
C13-C14-HI14A
C15-C14-H14B
C13-C14-H14B
H14A-C14-H14B
C13'-C14'-C15’
C13'-C14'-H14C
C15'-C14'-H14C
C13'-C14'-H14D
C15'-C14'-H14D
H14C-C14'-H14D
C16'-C15'-C14'
C16'-C15'-H15A
C14'-C15'-H15A

22/01/02 11:40:17

109.3
109.3
109.3
107.9
110.5(6)
109.5
109.5
109.5
109.5
108.1
113.6(7)
108.8
108.8
108.8
108.8
107.7
112.3(6)
109.1
109.1
109.1
109.1
107.9
113.0(7)
109.0
109.0
109.0
109.0
107.8
115.5(7)
108.4
108.4
108.4
108.4
107.5
112.3(7)
109.1
109.1
109.1
109.1
107.9
115.2(7)
108.5
108.5
108.5
108.5
107.5
113.1(7)
109.0
109.0
109.0
109.0
107.8
116.4(8)
108.2
108.2
108.2
108.2
107.3
113.8(8)
108.8
108.8
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