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Synthetic procedures and analytical data for 3 and 4
All starting materials were purchased from Aldrich Chemical Co. and used without further purification unless otherwise stated.  NMR spectra used in the characterization of products were recorded on varian 500 MHz spectrometer.  All NMR spectra were referenced to solvent.  TLC analyses were carried out using Whatman K6F silica gel 60 Å, 250 mm plates.  Column chromatography was performed on Whatman silica gel 60 Å (230 – 400 mesh).  Dipyrrolylquinoxaline 2 was prepared according to literature procedures.11
2,3-Bis(5’-pyrrol-2’’-ylmethylpyrrol-2’-yl)-quinoxaline, 3.  To the ethanol solution (75 ml) of 2 (52.4 mg, 0.165 mmol), excess NaBH4 (239 mg, 6.32 mmol) was added and stirred at room temperature for 12 h.  After evaporation of the solvent, diol derivative of 2 was extracted by the separation from CH2Cl2 and water to afford the removal of the CH2Cl2.  Diol was confirmed by MS (CI+, m/z = 321) and TLC.  To the pyrrole solution (2.5 ml) of crude diol, TFA (9.0 l, 0.12 mmol) was added and stirred for 1 h before the addition of trace triethylamine.  Pyrrole was then removed in vacue and the residue was chromatographed on silica gel (CH2Cl2) to afford 3 (21.9 mg, 33%) after recrystallization from CH2Cl2/hexane; 1H NMR (500 MHz, CDCl3, r.t.)  9.31 (br, 2H, NH of inward-pyrrole), 8.02 (br, 2H, NH of outward-pyrrole), 7.81 (m, 2H, quinoxaline), 7.52 (m, 2H, quinoxaline), 6.86 (dd, J = 3.0 Hz, 3.0 Hz, 2H, H of inward-pyrrole), 6.70 (m, 2H, H of outward-pyrrole), 6.16 (dd, J = 6.0 Hz, 3.0 Hz, 2H, H of outward-pyrrole), 6.08 (s, 2H, H of outward-pyrrole), 6.03 (dd, J = 3.0 Hz, 3.0 Hz, 2H, H of inward-pyrrole), 4.06 (s, 4H, meso-CH2); 13C NMR (125.65 MHz, CDCl3, r.t.)  143.36, 139.68, 132.95, 128.70, 128.31, 127.97, 117.35, 113.30, 108.58, 108.49, 106.63, 26.68; HRMS (CI+) m/z (M + H+) calcd for C26H23N6: 419.1984, found: 419.1976; UV-vis (CH2Cl2) max (nm) ( x 10-4 (M-1cm-1)) 266 (2.0), 306 (2.5), 426 (1.5).  This compound was further characterized by X–ray diffraction analysis.
2,3-Bis(5’-dipyrrol-2’’-ylmethylpyrrol-2’-yl)-quinoxaline, 4.  To the pyrrole solution (2.5 ml) of 2 (51.6 mg, 0.163 mmol), TFA (9.0 l, 0.12 mmol) was added and stirred for 1 h before the addition of trace triethylamine.  Pyrrole was then removed in vacue and the residue was chromatographed on silica gel (0.5%MeOH/CH2Cl2) to afford 4 (75.0 mg, 84%) after recrystallization from ether/hexane; 1H NMR (500 MHz, CDCl3, r.t.)  9.31 (br, 2H, NH of inward-pyrrole), 8.05 (br, 4H, NH of outward-pyrrole), 7.81 (dd, J = 6.4 Hz, 3.5 Hz, 2H, quinoxaline), 7.53 (d, J = 6.4 Hz, 3.4 Hz 2H, quinoxaline), 6.81 (dd, J = 3.6 Hz, 2.6 Hz, 2H, H of inward-pyrrole), 6.72 (m, 4H, H of outward-pyrrole), 6.18 (dd, J = 6.0 Hz, 2.8 Hz, 4H, H of outward-pyrrole), 6.10 (m, 4H, H of outward-pyrrole), 6.04 (dd, J = 3.0 Hz, 3.0 Hz, 2H, H of inward-pyrrole), 5.62 (s, 2H, meso-CH2); 13C NMR (125.65 MHz, CDCl3, r.t.)  143.34, 139.76, 135.00, 130.54, 128.85, 128.74, 128.09, 117.59, 113.11, 108.78, 108.68, 107.05, 37.59; HRMS (CI+) m/z (M + H+) calcd for C34H29N8: 549.2515, found: 549.2515; UV-vis (CH2Cl2) max (nm) ( x 10-4 (M-1cm-1)) 268 (2.1), 305 (2.7), 424 (1.6). 
Absorption spectral changes and titration curves for anion binding to 3 and 4
[image: image1.wmf]Absorption spectral changes (left) and titration curves (right) associated with the interactions between the quinoxaline derivatives of this report and various anions (added as the tetrabutylammonium salts) as follows:  a) 3 (2.08 x 10-5 mol dm-3) and F-, b) 3 (6.41 x 10-5 mol dm-3) and Cl-, c) 3 (2.76 x 10-5 mol dm-3) and H2PO4-, d) 4 (1.85 x 10-5 mol dm-3) and F-, e) 4 (3.22 x 10-5 mol dm-3) and Cl-, and f) 4 (3.32 x 10-5 mol dm-3) and H2PO4-, including Job plot (total concentration: 8.00 x 10-5 mol dm-3) (bottom) in CH2Cl2.  In the case of d), the titration curve displays nearly full saturation upon the addition of one equivalent of fluoride anion.  As a result, the binding constant could not be determined with accuracy.  On the other hand, from the concentrations involved, a Ka value in excess of 1,000,000 mol-1 dm3 could be estimated.  
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Crystallographic Material for 3.

X-ray Experimental.

Table 1.  Crystallographic Data for 3.

Table 2.  Fractional coordinates and equivalent isotropic thermal parameters (Å2) for the non-hydrogen atoms of 3.

Table 3.  Bond Lengths (Å) and Angles (o) for the non-hydrogen atoms of 3.

Table 4.  Anisotropic thermal parameters for the non-hydrogen atoms of 3.

Table 5.  Fractional coordinates and isotropic thermal parameters (Å2) for the hydrogen atoms of 3.

Table 6.  Torsion Angles (o) for the non-hydrogen atoms of 3.

Figure 1.  View of 3 showing the atom labeling scheme.  Displacement ellipsoids are scaled to the 50% probability level.    

Figure 2.  Unit cell packing diagram for 3.  The view is approximately down the b axis.  

X-ray Experimental for C22H26N6:  Crystals grew as very thin, long yellow needles by vapor diffusion of hexane into a methylene chloride solution of 3.  The data crystal was a needle with approximate dimensions; 0.53x0.04x0.02 mm.  The data were collected on a Nonius Kappa CCD diffractometer using a graphite monochromator with MoK radiation ( = 0.71073Å).  A total of 433 frames of data were collected using -scans with a scan range of 1( and a counting time of 164 seconds per frame.  The data were collected at 153 K using an Oxford Cryostream low temperature device.  Details of crystal data, data collection and structure refinement are listed in Table 1.  Data reduction were performed using DENZO-SMN.1  The structure was solved by direct methods using SIR922 and refined by full-matrix least-squares on F2 with anisotropic displacement parameters for the non-H atoms using SHELXL-97.3  The hydrogen atoms were calculated in ideal positions with isotropic displacement parameters set to 1.2xUeq of the attached atom (1.5xUeq for methyl hydrogen atoms).  The function, (w(|Fo|2 - |Fc|2)2, was minimized, where w = 1/[((Fo))2 + (0.0308*P)2 + (3.1878*P)] and P = (|Fo|2 + 2|Fc|2)/3.  Rw(F2) refined to 0.214, with R(F) equal to 0.103 and a goodness of fit, S, = 1.185.  Definitions used for calculating R(F),Rw(F2) and the goodness of fit, S, are given below.4  The data were corrected for secondary extinction effects.  The correction takes the form:  Fcorr = kFc/[1 + (3.8(10)x10-6)* Fc2 3/(sin2)]0.25 where k is the overall scale factor.  Neutral atom scattering factors and values used to calculate the linear absorption coefficient are from the International Tables for X-ray Crystallography (1992).5  All figures were generated using SHELXTL/PC.6  Tables of positional and thermal parameters, bond lengths and angles, torsion angles, figures and lists of observed and calculated structure factors are located in tables 1 through 6.  
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  Table 1.  Crystal data and structure refinement for 3.

Empirical formula 
C26 H22 N6

Formula weight 
418.50

Temperature 
153(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/c

Unit cell dimensions
a = 22.2659(12) Å
= 90°.


b = 5.3668(2) Å
= 96.131(2)°.


c = 17.3911(7) Å
 = 90°.

Volume
2066.29(16) Å3
Z
4

Density (calculated)
1.345 Mg/m3
Absorption coefficient
0.083 mm-1
F(000)
880

Crystal size
0.53 x 0.04 x 0.02 mm

Theta range for data collection
3.14 to 25.00°.

Index ranges
0<=h<=26, 0<=k<=6, -20<=l<=20

Reflections collected
3632

Independent reflections
3632 [R(int) = 0.0000]

Completeness to theta = 25.00°
99.3 % 

Max. and min. transmission
0.9983 and 0.9572

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
3632 / 0 / 290

Goodness-of-fit on F2
1.185

Final R indices [I>2sigma(I)]
R1 = 0.103, wR2 = 0.150

R indices (all data)
R1 = 0.268, wR2 = 0.214

Extinction coefficient
3.8(10)x10-6

Largest diff. peak and hole
0.33 and -0.27 e.Å-3
 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103)

for 1.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

________________________________________________________________________________ 


x
y
z
U(eq)

________________________________________________________________________________  

N1
1479(2)
89(9)
3513(3)
38(1)

C2
1930(3)
1586(12)
3280(4)
35(2)

C3
1887(3)
3814(12)
3681(4)
42(2)

C4
1404(3)
3644(12)
4135(4)
43(2)

C5
1155(3)
1287(13)
4033(4)
41(2)

C6
2270(3)
714(12)
2669(4)
34(2)

N7
2020(2)
-1201(10)
2269(3)
39(1)

C8
2264(3)
-1920(12)
1611(4)
37(2)

C9
2011(3)
-3951(12)
1171(4)
43(2)

C10
2241(3)
-4548(12)
502(4)
47(2)

C11
2714(3)
-3207(13)
231(4)
48(2)

C12
2967(3)
-1254(13)
653(4)
40(2)

C13
2757(3)
-589(12)
1358(4)
36(2)

N14
3039(2)
1258(10)
1804(3)
38(1)

C15
2816(3)
1830(11)
2459(4)
35(2)

C16
3178(3)
3686(12)
2930(4)
37(2)

N17
3573(2)
5154(9)
2556(3)
38(1)

C18
3903(3)
6652(11)
3080(4)
33(2)

C19
3737(3)
6089(11)
3792(4)
40(2)

C20
3286(3)
4254(12)
3702(4)
42(2)

C21
667(3)
61(13)
4418(4)
48(2)

C22
169(3)
-1087(13)
3890(4)
47(2)

N23
-144(3)
215(11)
3286(4)
61(2)

C24
-606(3)
-1145(14)
2938(4)
51(2)

C25
-610(3)
-3351(14)
3328(4)
51(2)

C26
-123(3)
-3355(14)
3912(4)
52(2)

C27
4336(3)
8481(12)
2805(4)
41(2)

C28
4821(3)
9324(12)
3414(4)
40(2)

N29
4775(2)
11529(10)
3800(3)
46(2)

C30
5278(3)
11898(13)
4303(4)
55(2)

C31
5654(3)
9931(13)
4242(4)
46(2)

C32
5366(3)
8321(12)
3680(4)
46(2)

________________________________________________________________________________ 

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

_____________________________________________________ 

N1-C5 
1.375(7)

N1-C2 
1.381(7)

N1-H1 
0.90

C2-C3 
1.393(8)

C2-C6 
1.446(8)

C3-C4 
1.403(8)

C3-H3 
0.96

C4-C5 
1.384(8)

C4-H4 
0.96

C5-C21 
1.489(8)

C6-N7 
1.329(7)

C6-C15 
1.437(8)

N7-C8 
1.374(8)

C8-C9 
1.414(8)

C8-C13 
1.418(8)

C9-C10 
1.358(9)

C9-H9 
0.96

C10-C11 
1.399(8)

C10-H10 
0.96

C11-C12 
1.366(9)

C11-H11 
0.96

C12-C13 
1.404(8)

C12-H12 
0.96

C13-N14 
1.370(7)

N14-C15 
1.326(7)

C15-C16 
1.474(8)

C16-C20 
1.373(8)

C16-N17 
1.392(7)

N17-C18 
1.368(7)

N17-H17 
0.90

C18-C19 
1.363(8)

C18-C27 
1.490(8)

C19-C20 
1.403(8)

C19-H19 
0.96

C20-H20 
0.96

C21-C22 
1.495(9)

C21-H21A 
0.96

C21-H21B 
0.96

C22-C26 
1.382(9)

C22-N23 
1.387(8)

N23-C24 
1.351(8)

N23-H23 
0.90

C24-C25 
1.364(9)

C24-H24 
0.96

C25-C26 
1.404(9)

C25-H25 
0.96

C26-H26 
0.96

C27-C28 
1.498(8)

C27-H27A 
0.96

C27-H27B 
0.96

C28-C32 
1.362(8)

C28-N29 
1.370(7)

N29-C30 
1.361(8)

N29-H29 
0.90

C30-C31 
1.359(9)

C30-H30 
0.96

C31-C32 
1.407(9)

C31-H31 
0.96

C32-H32 
0.96

C5-N1-C2
111.7(5)

C5-N1-H1
124.0

C2-N1-H1
124.2

N1-C2-C3
105.1(5)

N1-C2-C6
118.8(6)

C3-C2-C6
135.7(6)

C2-C3-C4
108.9(6)

C2-C3-H3
124.7

C4-C3-H3
126.4

C5-C4-C3
108.0(6)

C5-C4-H4
125.3

C3-C4-H4
126.7

N1-C5-C4
106.3(5)

N1-C5-C21
123.2(6)

C4-C5-C21
130.4(6)

N7-C6-C15
120.5(6)

N7-C6-C2
114.3(6)

C15-C6-C2
125.1(6)

C6-N7-C8
118.2(6)

N7-C8-C9
119.9(6)

N7-C8-C13
120.3(6)

C9-C8-C13
119.8(6)

C10-C9-C8
118.8(6)

C10-C9-H9
121.2

C8-C9-H9
120.1

C9-C10-C11
122.3(6)

C9-C10-H10
118.5

C11-C10-H10
119.2

C12-C11-C10
119.6(6)

C12-C11-H11
120.6

C10-C11-H11
119.7

C11-C12-C13
120.6(6)

C11-C12-H12
120.4

C13-C12-H12
119.0

N14-C13-C12
120.2(6)

N14-C13-C8
120.8(6)

C12-C13-C8
118.9(6)

C15-N14-C13
117.5(5)

N14-C15-C6
121.8(6)

N14-C15-C16
113.6(5)

C6-C15-C16
124.6(6)

C20-C16-N17
106.1(5)

C20-C16-C15
136.2(6)

N17-C16-C15
117.2(6)

C18-N17-C16
110.0(5)

C18-N17-H17
124.7

C16-N17-H17
125.2

C19-C18-N17
107.2(5)

C19-C18-C27
133.2(6)

N17-C18-C27
119.6(5)

C18-C19-C20
108.3(6)

C18-C19-H19
125.5

C20-C19-H19
126.1

C16-C20-C19
108.2(6)

C16-C20-H20
125.1

C19-C20-H20
126.7

C5-C21-C22
115.9(6)

C5-C21-H21A
108.0

C22-C21-H21A
107.8

C5-C21-H21B
108.1

C22-C21-H21B
109.0

H21A-C21-H21B
107.7

C26-C22-N23
105.4(6)

C26-C22-C21
131.9(7)

N23-C22-C21
122.5(7)

C24-N23-C22
111.3(6)

C24-N23-H23
124.6

C22-N23-H23
124.1

N23-C24-C25
107.0(6)

N23-C24-H24
126.4

C25-C24-H24
126.5

C24-C25-C26
108.3(7)

C24-C25-H25
125.3

C26-C25-H25
126.4

C22-C26-C25
108.0(7)

C22-C26-H26
126.1

C25-C26-H26
125.9

C18-C27-C28
114.5(5)

C18-C27-H27A
108.9

C28-C27-H27A
109.0

C18-C27-H27B
108.2

C28-C27-H27B
108.0

H27A-C27-H27B
107.9

C32-C28-N29
106.6(6)

C32-C28-C27
132.0(6)

N29-C28-C27
121.4(6)

C30-N29-C28
109.9(6)

C30-N29-H29
125.0

C28-N29-H29
125.1

C31-C30-N29
108.0(6)

C31-C30-H30
125.6

N29-C30-H30
126.4

C30-C31-C32
107.0(6)

C30-C31-H31
126.5

C32-C31-H31
126.5

C28-C32-C31
108.5(6)

C28-C32-H32
125.2

C31-C32-H32
126.3

_____________________________________________________________ 

 Table 4.   Anisotropic displacement parameters  (Å2x 103) for 3.  The anisotropic

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ]

______________________________________________________________________________ 


U11
U22 
U33
U23
U13
U12
______________________________________________________________________________ 

N1
40(3) 
32(3)
44(4) 
-6(3)
9(3) 
1(3)

C2
29(4) 
34(4)
42(4) 
6(4)
4(3) 
-7(3)

C3
41(4) 
31(4)
52(5) 
-4(4)
1(3) 
-7(3)

C4
38(4) 
37(4)
56(5) 
-11(4)
15(4) 
9(4)

C5
31(4) 
42(4)
49(4) 
2(4)
5(3) 
4(4)

C6
35(4) 
36(4)
29(4) 
1(3)
1(3) 
6(3)

N7
41(3) 
33(3)
43(4) 
3(3)
1(3) 
4(3)

C8
34(4) 
37(4)
38(4) 
3(3)
-1(3) 
6(3)

C9
40(4) 
40(4)
46(5) 
-3(4)
-1(3) 
4(3)

C10
57(5) 
36(4)
44(5) 
-15(4)
-8(4) 
0(4)

C11
52(5) 
52(5)
38(4) 
-10(4)
5(4) 
4(4)

C12
41(4) 
48(4)
33(4) 
-1(4)
6(3) 
0(4)

C13
35(4) 
35(4)
37(4) 
0(3)
-5(3) 
3(3)

N14
38(3) 
38(3)
38(3) 
1(3)
-4(3) 
2(3)

C15
25(4) 
36(4)
41(5) 
0(3)
-2(3) 
0(3)

C16
36(4) 
36(4)
40(4) 
7(4)
7(3) 
-3(3)

N17
43(3) 
38(3)
32(3) 
-1(3)
4(3) 
-3(3)

C18
34(4) 
30(4)
34(4) 
0(3)
-1(3) 
-3(3)

C19
40(4) 
39(4)
39(4) 
-5(4)
2(3) 
-4(3)

C20
45(4) 
47(5)
34(4) 
5(3)
7(3) 
-8(4)

C21
44(5) 
48(5)
53(5) 
-2(4)
11(4) 
2(4)

C22
42(4) 
48(5)
53(5) 
-1(4)
13(4) 
-1(4)

N23
60(4) 
52(4)
70(5) 
18(4)
6(4) 
-1(4)

C24
34(4) 
64(6)
52(5) 
5(4)
-3(3) 
-5(4)

C25
46(5) 
50(5)
56(5) 
-3(4)
3(4) 
1(4)

C26
51(5) 
50(5)
55(5) 
-2(4)
8(4) 
6(4)

C27
42(4) 
34(4)
47(4) 
-9(4)
4(3) 
-4(3)

C28
47(5) 
33(4)
42(4) 
-4(3)
15(3) 
-8(4)

N29
49(4) 
36(4)
54(4) 
-6(3)
5(3) 
9(3)

C30
64(5) 
42(5)
54(5) 
-4(4)
-9(4) 
-3(4)

C31
45(4) 
45(5)
48(5) 
1(4)
-3(4) 
-4(4)

C32
51(5) 
33(4)
54(5) 
-2(4)
6(4) 
6(4)

______________________________________________________________________________ 

 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3)

for 3.

________________________________________________________________________________ 


x 
y 
z 
U(eq)

________________________________________________________________________________ 

H1
1405
-1478
3345
46

H3
2154
5211
3653
50

H4
1263
4928
4455
52

H9
1681
-4873
1343
51

H10
2073
-5946
209
56

H11
2857
-3658
-252
57

H12
3293
-326
475
48

H17
3606
5129
2045
45

H19
3904
6819
4271
47

H20
3083
3515
4105
50

H21A
492
1288
4727
58

H21B
849
-1197
4760
58

H23
-50
1771
3146
73

H24
-878
-656
2499
61

H25
-897
-4672
3213
61

H26
-14
-4696
4265
62

H27A
4116
9910
2597
49

H27B
4527
7722
2395
49

H29
4458
12576
3733
56

H30
5353
13279
4651
66

H31
6045
9696
4523
56

H32
5523
6777
3508
55

________________________________________________________________________________ 

 Table 6.  Torsion angles [°] for 3.

________________________________________________________________ 

C5-N1-C2-C3
0.6(7)

C5-N1-C2-C6
-173.2(5)

N1-C2-C3-C4
-1.4(7)

C6-C2-C3-C4
171.0(7)

C2-C3-C4-C5
1.6(7)

C2-N1-C5-C4
0.3(7)

C2-N1-C5-C21
-176.1(6)

C3-C4-C5-N1
-1.2(7)

C3-C4-C5-C21
174.9(6)

N1-C2-C6-N7
15.0(8)

C3-C2-C6-N7
-156.5(7)

N1-C2-C6-C15
-168.3(6)

C3-C2-C6-C15
20.1(11)

C15-C6-N7-C8
-6.1(8)

C2-C6-N7-C8
170.7(5)

C6-N7-C8-C9
179.9(6)

C6-N7-C8-C13
-2.0(8)

N7-C8-C9-C10
176.8(6)

C13-C8-C9-C10
-1.4(9)

C8-C9-C10-C11
-0.7(10)

C9-C10-C11-C12
1.3(10)

C10-C11-C12-C13
0.2(10)

C11-C12-C13-N14
175.5(6)

C11-C12-C13-C8
-2.2(9)

N7-C8-C13-N14
7.0(9)

C9-C8-C13-N14
-174.9(5)

N7-C8-C13-C12
-175.3(5)

C9-C8-C13-C12
2.8(9)

C12-C13-N14-C15
179.1(6)

C8-C13-N14-C15
-3.2(8)

C13-N14-C15-C6
-5.0(8)

C13-N14-C15-C16
175.2(5)

N7-C6-C15-N14
10.1(9)

C2-C6-C15-N14
-166.4(6)

N7-C6-C15-C16
-170.1(6)

C2-C6-C15-C16
13.4(10)

N14-C15-C16-C20
-151.9(7)

C6-C15-C16-C20
28.3(11)

N14-C15-C16-N17
19.7(8)

C6-C15-C16-N17
-160.1(6)

C20-C16-N17-C18
-2.0(7)

C15-C16-N17-C18
-175.9(5)

C16-N17-C18-C19
2.1(7)

C16-N17-C18-C27
-177.1(5)

N17-C18-C19-C20
-1.4(7)

C27-C18-C19-C20
177.6(6)

N17-C16-C20-C19
1.0(7)

C15-C16-C20-C19
173.2(7)

C18-C19-C20-C16
0.2(7)

N1-C5-C21-C22
-55.3(9)

C4-C5-C21-C22
129.1(7)

C5-C21-C22-C26
135.5(8)

C5-C21-C22-N23
-52.0(9)

C26-C22-N23-C24
-0.3(8)

C21-C22-N23-C24
-174.5(6)

C22-N23-C24-C25
1.5(8)

N23-C24-C25-C26
-2.0(8)

N23-C22-C26-C25
-1.0(7)

C21-C22-C26-C25
172.5(7)

C24-C25-C26-C22
1.9(8)

C19-C18-C27-C28
22.3(10)

N17-C18-C27-C28
-158.8(5)

C18-C27-C28-C32
84.6(8)

C18-C27-C28-N29
-98.2(7)

C32-C28-N29-C30
-0.4(7)

C27-C28-N29-C30
-178.3(6)

C28-N29-C30-C31
0.2(8)

N29-C30-C31-C32
0.1(8)

N29-C28-C32-C31
0.4(7)

C27-C28-C32-C31
178.0(6)

C30-C31-C32-C28
-0.3(8)

___________________________________________

Figure 1.  View of 3 showing the atom labeling scheme.  Displacement ellipsoids are scaled to the 50% probability level.    

[image: image2.wmf]
Figure 2.  Unit cell packing diagram for 3.  The view is approximately down the b axis.  
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