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S1. Thermogravimetric analyses for compounds 1-5
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S2. DSC diagrams of 3 and 4.
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S3. Cyclic voltammetry diagrams for compounds 1-5
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Cyclic voltammetry experiments for 1, 2 and 4 were obtained in acetonitrile. Due to poor
solubility, the corresponding diagrams for compounds 3 and 5 were performed in DMF.
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S4. Solid state emission spectra of compounds 1 - 5.
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S5. Stern-Volmer plots for the fluorescent titrations of 1 and 5 with AgNO3 and
Zn(OZCCFg).
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S6. Crystal structural data for compounds 2 and 5

Crystal data and structure refinement for 2.

Table 1. Crystal data and structure refinement for compound 2.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.05°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

compound 2

C27 H18 N6

426.47

180(2) K

0.71073 A

Orthorhombic

Pca2(1)

a=16.7951(9) A a=90°.
b = 16.5308(12) A B=90°.
¢ =7.4080(5) A y=90°,
2056.7(2) A3

4

1.377 Mg/m3

0.085 mm-!

888

0.20 x 0.05 x 0.05 mm3

2.43 t0 27.05°.

-21<=h<=17, -12<=k<=21, -9<=I<=9
7922

3955 [R(int) = 0.0562]

99.4 %

Semi-empirical from equivalents
0.9957 and 0.9831

Full-matrix least-squares on F2

3955 /1 /299

1.029

R1 = 0.0449, wR2 = 0.0922

R1 =0.0667, wR2 = 0.1029

4(3)

0.174 and -0.255 e. A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for compound 2. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
N(1) 4444(1) 3529(1) 6491(3) 28(1)
N(2) 4340(1) 4727(1) 7917(3) 33(1)
N(@3) 6846(1) 2242(1) 4422(3) 27(1)
N(4) 4260(1) 1281(1) 2262(3) 27(1)
N(5) 8051(1) 1728(1) 5071(4) 36(1)
N(6) 3155(1) 627(1) 1336(3) 34(1)
c@) 3890(2) 4150(1) 8822(4) 29(1)
C() 3432(2) 4225(2) 10384(4) 38(1)
C@3) 3049(2) 3549(2) 11026(4) 41(1)
C(4) 3117(2) 2799(2) 10150(4) 37(1)
C(5) 3569(2) 2708(1) 8613(4) 31(1)
C(6) 3945(1) 3398(1) 7964(3) 26(1)
C(7) 4663(2) 4336(1) 6580(4) 33(1)
C(8) 8119(1) 2560(1) 4771(4) 29(1)
C(9) 8788(1) 3061(1) 4860(4) 35(1)
C(10) 8681(2) 3872(1) 4535(4) 38(1)
C(11) 7933(2) 4192(1) 4088(4) 37(1)
C(12) 7263(2) 3712(1) 3993(4) 33(1)
C(13) 7375(1) 2894(1) 4362(3) 27(1)
C(14) 7295(1) 1575(1) 4850(4) 33(1)
C(15) 3715(1) 643(1) -64(4) 28(1)
C(16) 3643(2) 350(1) -1824(4) 31(1)
c(17) 4286(2) 450(1) -2966(4) 34(1)
C(18) 4981(2) 826(1) -2372(3) 33(1)
C(19) 5057(1) 1134(1) -658(4) 28(1)
C(20) 4410(1) 1042(1) 488(3) 24(1)
C(21) 3504(2) 1010(1) 2656(4) 31(1)
C(22) 4808(1) 2931(1) 5372(4) 28(1)
C(23) 4353(1) 2410(1) 4356(4) 26(1)
C(24) 4730(1) 1808(1) 3350(3) 24(1)

C(25) 5556(1) 1739(1) 3353(3) 26(1)
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C(26) 5997(1) 2288(1) 4351(3) 26(1)
C(27) 5633(1) 2882(1) 5388(4) 28(1)

Table 3. Bond lengths [A] and angles [°] for compound 2.

N(1)-C(7) 1.385(3) C(10)-H(10A) 0.9500
N(1)-C(6) 1.392(3) C(11)-C(12) 1.377(3)
N(1)-C(22) 1.428(3) C(11)-H(11A) 0.9500
N(2)-C(7) 1.301(3) C(12)-C(13) 1.394(3)
N(2)-C(1) 1.391(3) C(12)-H(12A) 0.9500
N(3)-C(14) 1.372(3) C(14)-H(14A) 0.9500
N(3)-C(13) 1.397(3) C(15)-C(16) 1.396(4)
N(3)-C(26) 1.429(3) C(15)-C(20) 1.402(3)
N(4)-C(21) 1.378(3) C(16)-C(17) 1.382(4)
N(4)-C(20) 1.396(3) C(16)-H(16A) 0.9500
N(4)-C(24) 1.425(3) C(17)-C(18) 1.395(4)
N(5)-C(14) 1.305(3) C(17)-H(17A) 0.9500
N(5)-C(8) 1.399(3) C(18)-C(19) 1.374(4)
N(6)-C(21) 1.304(3) C(18)-H(18A) 0.9500
N(6)-C(15) 1.401(3) C(19)-C(20) 1.387(3)
C(1)-C(2) 1.396(4) C(19)-H(19A) 0.9500
C(1)-C(6) 1.398(3) C(21)-H(21A) 0.9500
C(2)-C(3) 1.374(4) C(22)-C(23) 1.376(3)
C(2)-H(2A) 0.9500 C(22)-C(27) 1.387(3)
C(3)-C(4) 1.404(4) C(23)-C(24) 1.395(3)
C(3)-H(3A) 0.9500 C(23)-H(23A) 0.9500
C(4)-C(5) 1.377(4) C(24)-C(25) 1.394(3)
C(4)-H(4A) 0.9500 C(25)-C(26) 1.384(3)
C(5)-C(6) 1.391(3) C(25)-H(25A) 0.9500
C(5)-H(5A) 0.9500 C(26)-C(27) 1.390(3)
C(7)-H(7A) 0.9500 C(27)-H(27A) 0.9500
C(8)-C(9) 1.397(3)

C(8)-C(13) 1.400(3) C(7)-N(1)-C(6) 105.8(2)
C(9)-C(10) 1.373(3) C(7)-N(1)-C(22) 125.5(2)
C(9)-H(9A) 0.9500 C(6)-N(1)-C(22) 127.25(19)

C(10)-C(11) 1.404(4) C(7)-N(2)-C(1) 104.58(19)
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C(14)-N(3)-C(13) 106.12(18) C(9)-C(10)-H(10A) 119.1
C(14)-N(3)-C(26) 126.82(18) C(11)-C(10)-H(10A) 119.1
C(13)-N(3)-C(26) 126.31(17) C(12)-C(11)-C(10) 121.8(2)
C(21)-N(4)-C(20) 105.9(2) C(12)-C(11)-H(11A) 119.1
C(21)-N(4)-C(24) 126.1(2) C(10)-C(11)-H(11A) 119.1
C(20)-N(4)-C(24) 127.3(2) C(11)-C(12)-C(13) 116.0(2)
C(14)-N(5)-C(8) 104.44(19) C(11)-C(12)-H(12A) 122.0
C(21)-N(6)-C(15) 104.10(19) C(13)-C(12)-H(12A) 122.0
N(2)-C(1)-C(2) 129.6(2) C(12)-C(13)-N(3) 132.1(2)
N(2)-C(1)-C(6) 110.8(2) C(12)-C(13)-C(8) 123.0(2)
C(2)-C(1)-C(6) 119.6(2) N(3)-C(13)-C(8) 104.90(18)
C(3)-C(2)-C(1) 118.2(2) N(5)-C(14)-N(3) 114.1(2)
C(3)-C(2)-H(2A) 120.9 N(5)-C(14)-H(14A) 122.9
C(1)-C(2)-H(2A) 120.9 N(3)-C(14)-H(14A) 122.9
C(2)-C(3)-C(4) 121.3(3) C(16)-C(15)-N(6) 128.8(2)
C(2)-C(3)-H(3A) 119.3 C(16)-C(15)-C(20) 120.5(2)
C(4)-C(3)-H(3A) 119.3 N(6)-C(15)-C(20) 110.6(2)
C(5)-C(4)-C(3) 121.7(2) C(17)-C(16)-C(15) 117.6(2)
C(5)-C(4)-H(4A) 119.2 C(17)-C(16)-H(16A) 121.2
C(3)-C(4)-H(4A) 119.2 C(15)-C(16)-H(16A) 121.2
C(4)-C(5)-C(6) 116.5(2) C(16)-C(17)-C(18) 121.0(2)
C(4)-C(5)-H(5A) 121.8 C(16)-C(17)-H(17A) 1195
C(6)-C(5)-H(5A) 121.8 C(18)-C(17)-H(17A) 1195
C(5)-C(6)-N(1) 132.2(2) C(19)-C(18)-C(17) 122.3(3)
C(5)-C(6)-C(1) 122.8(2) C(19)-C(18)-H(18A) 118.9
N(1)-C(6)-C(1) 105.0(2) C(17)-C(18)-H(18A) 118.9
N(2)-C(7)-N(1) 113.9(2) C(18)-C(19)-C(20) 116.9(2)
N(2)-C(7)-H(7A) 123.1 C(18)-C(19)-H(19A) 1215
N(1)-C(7)-H(7A) 123.1 C(20)-C(19)-H(19A) 1215
C(9)-C(8)-N(5) 129.9(2) C(19)-C(20)-N(4) 133.3(2)
C(9)-C(8)-C(13) 119.7(2) C(19)-C(20)-C(15) 121.7(2)
N(5)-C(8)-C(13) 110.4(2) N(4)-C(20)-C(15) 104.9(2)
C(10)-C(9)-C(8) 117.7(2) N(6)-C(21)-N(4) 114.5(2)
C(10)-C(9)-H(9A) 121.1 N(6)-C(21)-H(21A) 122.8
C(8)-C(9)-H(9A) 121.1 N(4)-C(21)-H(21A) 122.8

C(9)-C(10)-C(11) 121.7(2) C(23)-C(22)-C(27) 121.5(2)
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C(23)-C(22)-N(1) 120.9(2) C(26)-C(25)-H(25A) 120.7
C(27)-C(22)-N(1) 117.6(2) C(24)-C(25)-H(25A) 120.7
C(22)-C(23)-C(24) 119.1(2) C(25)-C(26)-C(27) 121.6(2)
C(22)-C(23)-H(23A) 120.4 C(25)-C(26)-N(3) 121.2(2)
C(24)-C(23)-H(23A) 120.4 C(27)-C(26)-N(3) 117.2(2)
C(25)-C(24)-C(23) 120.6(2) C(22)-C(27)-C(26) 118.4(2)
C(25)-C(24)-N(4) 120.2(2) C(22)-C(27)-H(27A) 120.8
C(23)-C(24)-N(4) 119.2(2) C(26)-C(27)-H(27A) 120.8
C(26)-C(25)-C(24) 118.7(2)

Table 4. Anisotropic displacement parameters (A2x 103)for compound 2. The anisotropic

displacement factor exponent takes the form: -2n2[ hZa*2Ul + .. + 2 h k a* b* U12]

Ull U22 U33 U23 U13 UlZ
N(1) 28(1) 26(1) 29(1) -2(1) 4(1) 1(1)
N(2) 36(1) 26(1) 38(1) -2(1) 5(1) 2(1)
N(3) 22(1) 28(1) 30(1) -2(1) -2(1) -1(1)
N(4) 22(1) 31(1) 26(1) -1(1) 1(1) -1(1)
N(5) 27(1) 33(1) 48(1) -4(1) 7(1) 1(1)
N(6) 26(1) 39(1) 37(1) -1(1) -1(1) -4(1)
c(1) 30(1) 28(1) 29(1) -1(1) -2(1) 5(1)
C(2) 41(2) 35(1) 37(2) -3(1) 72) 8(1)
C(3) 40(2) 48(2) 35(2) 5(1) 11(2) 10(1)
C(4) 33(1) 38(1) 38(2) 10(1) 7(2) 2(1)
C(5) 32(2) 27(1) 35(1) 1(1) -2(1) 4(1)
C(6) 23(1) 30(1) 26(1) 2(1) -1(1) 4(1)
c(7) 35(2) 29(1) 35(2) 4(1) 5(1) 2(1)
C(8) 27(1) 32(1) 28(2) -2(1) -2(1) -1(1)
C(9) 28(1) 43(1) 34(2) 7(1) -3(1) -5(1)
C(10) 39(2) 41(1) 34(2) -5(1) 6(1) -15(1)
C(11) 46(2) 31(1) 35(2) 2(1) 9(1) -6(1)
C(12) 35(2) 33(1) 31(1) 1(1) 2(1) 0(1)
C(13) 28(1) 30(1) 23(1) -4(1) -2(1) -3(1)
C(14) 29(2) 29(1) 40(2) -1(1) -5(1) 2(1)
C(15) 28(1) 23(1) 32(1) 1(1) -5(1) -1(1)

11
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C(16)
C(17)
C(18)
C(19)
C(20)
c(21)
C(22)
C(23)
C(24)
C(25)
C(26)
c(27)

32(2)
44(2)
36(2)
23(1)
23(1)
24(1)
29(1)
23(1)
22(1)
25(1)
24(1)
30(1)

26(1)
32(1)
34(1)
30(1)
23(1)
36(1)
28(1)
30(1)
28(1)
26(1)
28(1)
28(1)

36(2)
25(1)
28(1)
30(1)
25(1)
33(1)
26(1)
26(1)
23(1)
26(1)
26(1)
26(1)

-2(1)
-3(1)
2(1)
2(1)
1(1)
3(1)
2(1)
3(1)
2(1)
-2(1)
2(1)
-1(1)

-9(1)
-8(1)
3(1)
-1(1)
-1(1)
5(1)
2(1)
-2(1)
-2(1)
-2(1)
-2(1)
-2(1)

0(1)
9(1)
7(1)
2(1)
4(1)
-3(1)
5(1)
0(1)
-2(1)
0(1)
1(2)
-2(1)

Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 103) for compound 2.

X y z U(eq)
H(2A) 3386 4730 10988 45
H(3A) 2731 3590 12083 49
H(4A) 2845 2344 10630 44
H(5A) 3621 2199 8027 38
H(7A) 5016 4581 5742 40
H(9A) 9299 2848 5136 42
H(10A) 9126 4226 4615 45
H(11A) 7886 4754 3845 45
H(12A) 6755 3927 3694 40
H(14A) 7074 1049 4975 39
H(16A) 3169 92 -2222 38
H(17A) 4253 261 -4175 40
H(18A) 5419 870 -3179 39
H(19A) 5530 1398 -275 33
H(21A) 3258 1094 3795 37
H(23A) 3789 2459 4340 32
H(25A) 5813 1324 2683 31
H(27A) 5941 3247 6091 34

12
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Unit cell packing diagram of 2 projected down the c axis:

13
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Crystal data and structure refinement for 5.

Table 3.1. Crystal data and structure refinement for Compound 5.

Identification code Compound 5/CH,ClI,

Empirical formula C85 H56 CI2 N12

Formula weight 1316.32

Temperature 180(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2(1)/c

Unit cell dimensions a=13.2011(16) A a=90°.
b =9.2379(11) A B=93.0210(10)°.
¢ =56.398(7) A y =90°.

Volume 6868.2(14) A3

Z 4

Density (calculated) 1.273 Mg/m3

Absorption coefficient 0.152 mm-1

F(000) 2736

Crystal size 0.35x 0.20 x 0.06 mm3

Theta range for data collection 1.45 to 24.21°.

Index ranges -15<=h<=15, -10<=k<=10, -64<=l<=64

Reflections collected 59676

Independent reflections 10992 [R(int) = 0.0420]

Completeness to theta = 24.21° 99.2 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 0.9910 and 0.9488

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 10992 /1 /895

Goodness-of-fit on F2 1.086

Final R indices [I1>2sigma(l)] R1=0.0950, wR2 = 0.2432

R indices (all data) R1=0.1140, wR2 = 0.2554

Largest diff. peak and hole 0.671 and -1.088 e. A3
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Table 3.2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103) for

Compound 5. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
CI(2) 7994(2) 5479(3) 1705(1) 149(1)
Cl(2) 6968(2) 4792(4) 1249(1) 165(1)
c@) 5782(3) 9060(5) 1237(1) 33(1)
C@) 6345(3) 9190(4) 1033(1) 29(1)
C@) 7315(3) 9788(4) 1051(1) 29(1)
C(4) 7766(3) 10157(5) 1278(1) 33(1)
C(5) 7207(3) 10016(5) 1480(1) 36(1)
C(6) 6207(3) 9497(5) 1458(1) 35(1)
C(7) 4728(3) 8452(4) 1219(1) 32(1)
C(8) 3987(3) 9054(5) 1063(1) 34(1)
C(9) 3022(3) 8477(5) 1042(1) 35(1)
C(10) 2783(3) 7296(5) 1181(1) 36(1)
C(11) 3509(3) 6681(5) 1336(1) 41(1)
C(12) 4474(3) 7257(5) 1354(1) 38(1)
C(13) 1157(4) 6559(6) 1349(1) 59(1)
C(14) 270(4) 5936(5) 1038(1) 56(1)
C(15) -491(4) 5488(6) 867(2) 78(2)
C(16) -255(6) 5481(6) 635(2) 83(2)
C(17) 688(5) 5838(6) 562(1) 71(2)
C(18) 1452(4) 6257(5) 725(1) 55(1)
C(19) 1216(4) 6322(5) 962(1) 46(1)
C(20) 5936(3) 8652(4) 797(1) 29(1)
C(21) 5786(3) 9564(4) 600(1) 31(1)
C(22) 5406(3) 9028(5) 385(1) 32(1)
C(23) 5187(3) 7564(4) 358(1) 29(1)
C(24) 5333(3) 6643(4) 550(1) 33(1)
C(25) 5691(3) 7181(5) 767(1) 35(1)
C(26) 5105(3) 7461(5) -82(1) 34(1)
C(27) 3799(3) 6171(4) -159(1) 33(1)
C(28) 2982(3) 5411(5) -265(1) 41(1)

C(29) 2350(3) 4682(5) -120(1) 46(1)
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C(30) 2517(3) 4684(5) 124(1) 46(1)
C(31) 3320(3) 5443(5) 237(1) 40(1)
C(32) 3948(3) 6185(4) 88(1) 30(1)
C(33) 7916(3) 10089(4) 839(1) 31(1)
C(34) 8374(3) 8994(5) 714(1) 33(1)
C(35) 9027(3) 9311(4) 537(1) 32(1)
C(36) 9222(3) 10745(4) 482(1) 31(1)
C(37) 8742(3) 11851(4) 603(1) 35(1)
C(38) 8100(3) 11511(5) 778(1) 36(1)
C(39) 9762(3) 12143(4) 132(1) 33(1)
C(40) 11214(3) 11233(4) 79(1) 32(1)
C(41) 12162(3) 10857(5) -6(1) 37(1)
C(42) 12696(3) 9779(5) 110(1) 41(1)
C(43) 12336(3) 9109(5) 311(1) 43(1)
C(44) 11407(3) 9456(5) 397(1) 38(1)
C(45) 10853(3) 10517(4) 272(1) 30(1)
C(46) 8836(3) 10695(5) 1293(1) 33(1)
c(47) 9614(3) 9825(5) 1218(1) 39(1)
C(48) 10591(3) 10351(5) 1217(1) 43(1)
C(49) 10798(3) 11740(5) 1293(1) 36(1)
C(50) 10042(3) 12601(5) 1374(1) 37(1)
C(51) 9066(3) 12082(5) 1376(1) 37(1)
C(52) 12431(4) 12733(5) 1472(1) 49(1)
C(53) 13334(3) 12942(5) 1173(1) 42(1)
C(54) 14090(4) 13181(6) 1014(1) 57(1)
C(55) 13878(5) 12887(6) 778(1) 61(2)
C(56) 12938(4) 12359(6) 697(1) 53(1)
C(57) 12177(4) 12129(5) 848(1) 45(1)
C(58) 12393(3) 12414(5) 1088(1) 37(1)
C(59) 7669(3) 10367(5) 1720(1) 42(1)
C(60) 8472(4) 9538(6) 1817(1) 52(1)
C(61) 8804(4) 9712(8) 2050(1) 69(2)
C(62) 8367(4) 10740(9) 2186(1) 73(2)
C(63) 7613(4) 11651(8) 2089(1) 65(2)
C(64) 7271(4) 11465(6) 1856(1) 48(1)

C(65) 8813(5) 12079(13) 2554(1) 127(4)
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C(66) 9143(7) 10351(19) 2806(1) 141(5)
C(67) 9418(8) 9620(20) 3010(2) 167(7)
C(68) 9376(9) 8040(20) 2985(2) 162(7)
C(69) 9055(6) 7359(14) 2771(1) 127(4)
C(70) 8797(6) 8190(15) 2568(1) 113(4)
c(71) 8886(5) 9665(13) 2598(1) 93(3)
C(72) 5633(3) 9425(5) 1680(1) 36(1)
C(73) 4898(4) 10435(6) 1722(1) 47(1)
C(74) 4484(4) 10532(6) 1944(1) 55(1)
C(75) 4796(4) 9578(6) 2122(1) 50(1)
C(76) 5487(4) 8512(6) 2079(1) 53(1)
c(77) 5910(4) 8455(6) 1857(1) 47(1)
C(78) 3426(4) 9893(9) 2406(1) 81(2)
C(79) 4224(5) 9697(7) 2740(1) 69(2)
C(80) 4524(6) 9645(7) 2980(1) 74(2)
Cc(81) 5542(6) 9515(8) 3042(1) 82(2)
C(82) 6256(6) 9467(10) 2871(1) 97(2)
C(83) 5980(5) 9500(9) 2629(1) 83(2)
C(84) 4954(4) 9594(7) 2569(1) 61(2)
C(85) 7868(9) 5971(9) 1426(2) 142(4)
N(1) 1782(3) 6705(4) 1166(1) 43(1)
N(2) 251(3) 6096(5) 1284(1) 68(1)
N(3) 4798(2) 7051(4) 134(1) 30(1)
N(4) 4546(3) 6983(4) -264(1) 37(1)
N(5) 9906(2) 11114(4) 305(1) 32(1)
N(6) 10512(2) 12266(4) -9(1) 34(1)
N(7) 11819(3) 12283(4) 1286(1) 41(1)
N(8) 13334(3) 13139(5) 1418(1) 50(1)
N(9) 8680(4) 10859(9) 2432(1) 100(2)
N(10) 9113(5) 11923(13) 2780(1) 127(4)
N(11) 4404(4) 9686(6) 2353(1) 64(1)

N(12) 3269(4) 9871(8) 2632(1) 91(2)
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Table 3.3. Bond lengths [A] and angles [°] for Compound 5.

CI(1)-C(85) 1.635(10) C(22)-C(23) 1.390(6)
CI(2)-C(85) 1.864(12) C(23)-C(24) 1.379(6)
C(1)-C(6) 1.397(6) C(23)-N(3) 1.422(5)
C(1)-C(2) 1.410(6) C(24)-C(25) 1.384(6)
C(1)-C(7) 1.500(6) C(26)-N(4) 1.306(5)
C(2)-C(3) 1.394(6) C(26)-N(3) 1.359(5)
C(2)-C(20) 1.492(5) C(27)-N(4) 1.394(5)
C(3)-C(4) 1.421(6) C(27)-C(32) 1.395(6)
C(3)-C(33) 1.499(5) C(27)-C(28) 1.396(6)
C(4)-C(5) 1.397(6) C(28)-C(29) 1.375(7)
C(4)-C(46) 1.496(6) C(29)-C(30) 1.380(7)
C(5)-C(6) 1.404(6) C(30)-C(31) 1.396(6)
C(5)-C(59) 1.491(6) C(31)-C(32) 1.392(6)
C(6)-C(72) 1.499(6) C(32)-N(3) 1.391(5)
C(7)-C(12) 1.391(6) C(33)-C(38) 1.383(6)
C(7)-C(8) 1.396(6) C(33)-C(34) 1.389(6)
C(8)-C(9) 1.380(6) C(34)-C(35) 1.380(6)
C(9)-C(10) 1.388(6) C(35)-C(36) 1.389(6)
C(10)-C(11) 1.385(6) C(36)-C(37) 1.397(6)
C(10)-N(1) 1.429(5) C(36)-N(5) 1.423(5)
C(11)-C(12) 1.379(6) C(37)-C(38) 1.371(6)
C(13)-N(2) 1.306(7) C(39)-N(6) 1.307(5)
C(13)-N(1) 1.363(6) C(39)-N(5) 1.367(5)
C(14)-C(19) 1.390(7) C(40)-C(45) 1.383(6)
C(14)-N(2) 1.396(8) C(40)-N(6) 1.401(5)
C(14)-C(15) 1.418(8) C(40)-C(41) 1.407(6)
C(15)-C(16) 1.357(10) C(41)-C(42) 1.368(6)
C(16)-C(17) 1.374(10) C(42)-C(43) 1.393(6)
C(17)-C(18) 1.384(8) C(43)-C(44) 1.380(6)
C(18)-C(19) 1.389(7) C(44)-C(45) 1.391(6)
C(19)-N(1) 1.384(6) C(45)-N(5) 1.387(5)
C(20)-C(21) 1.399(6) C(46)-C(47) 1.388(6)
C(20)-C(25) 1.405(6) C(46)-C(51) 1.391(6)

C(21)-C(22) 1.383(6) C(47)-C(48) 1.378(6)
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C(48)-C(49)
C(49)-C(50)
C(49)-N(7)

C(50)-C(51)
C(52)-N(8)

C(52)-N(7)

C(53)-C(54)
C(53)-N(8)

C(53)-C(58)
C(54)-C(55)
C(55)-C(56)
C(56)-C(57)
C(57)-C(58)
C(58)-N(7)

C(59)-C(64)
C(59)-C(60)
C(60)-C(61)
C(61)-C(62)
C(62)-C(63)
C(62)-N(9)

C(63)-C(64)
C(65)-N(10)
C(65)-N(9)

C(66)-C(71)
C(66)-C(67)
C(66)-N(10)
C(67)-C(68)
C(68)-C(69)
C(69)-C(70)
C(70)-C(71)
C(71)-N(9)

C(72)-C(73)
C(72)-C(77)
C(73)-C(74)
C(74)-C(75)
C(75)-C(76)

1.376(6)
1.373(6)
1.441(5)
1.376(6)
1.301(6)
1.355(6)
1.392(7)
1.395(6)
1.396(6)
1.372(8)
1.388(8)
1.368(7)
1.391(6)
1.389(6)
1.390(7)
1.395(7)
1.373(7)
1.368(9)
1.394(9)
1.429(7)
1.377(7)
1.323(10)
1.327(11)
1.362(12)
1.369(16)
1.460(15)
1.47(2)
1.407(15)
1.405(11)
1.376(13)
1.462(12)
1.376(7)
1.377(6)
1.393(7)
1.381(7)
1.372(7)

C(75)-N(11)
C(76)-C(77)
C(78)-N(12)
C(78)-N(11)
C(79)-N(12)
C(79)-C(80)
C(79)-C(84)
C(80)-C(81)
C(81)-C(82)
C(82)-C(83)
C(83)-C(84)
C(84)-N(11)

C(6)-C(1)-C(2)
C(6)-C(1)-C(7)
C(2)-C(1)-C(7)
C(3)-C(2)-C(1)
C(3)-C(2)-C(20)
C(1)-C(2)-C(20)
C(2)-C(3)-C(4)
C(2)-C(3)-C(33)
C(4)-C(3)-C(33)
C(5)-C(4)-C(3)
C(5)-C(4)-C(46)
C(3)-C(4)-C(46)
C(4)-C(5)-C(6)
C(4)-C(5)-C(59)
C(6)-C(5)-C(59)
C(1)-C(6)-C(5)
C(1)-C(6)-C(72)
C(5)-C(6)-C(72)
C(12)-C(7)-C(8)
C(12)-C(7)-C(1)
C(8)-C(7)-C(1)
C(9)-C(8)-C(7)
C(8)-C(9)-C(10)

1.434(6)
1.398(6)
1.299(7)
1.353(7)
1.382(8)
1.393(8)
1.400(7)
1.376(10)
1.383(10)
1.395(9)
1.381(8)
1.389(7)

120.0(4)
119.8(4)
120.2(3)
119.5(4)
119.2(3)
121.3(3)
120.2(4)
122.3(3)
117.4(3)
119.8(4)
121.4(4)
118.8(3)
119.5(4)
120.9(4)
119.6(4)
120.7(4)
122.3(4)
117.0(4)
118.7(4)
120.6(4)
120.7(4)
120.8(4)
119.4(4)
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C(11)-C(10)-C(9) 120.5(4) C(31)-C(32)-C(27) 122.7(4)
C(11)-C(10)-N(1) 119.2(4) C(38)-C(33)-C(34) 118.6(4)
C(9)-C(10)-N(1) 120.3(4) C(38)-C(33)-C(3) 118.8(4)
C(12)-C(11)-C(10) 119.7(4) C(34)-C(33)-C(3) 122.3(4)
C(11)-C(12)-C(7) 120.9(4) C(35)-C(34)-C(33) 121.1(4)
N(2)-C(13)-N(1) 113.5(5) C(34)-C(35)-C(36) 119.6(4)
C(19)-C(14)-N(2) 110.1(5) C(35)-C(36)-C(37) 119.6(4)
C(19)-C(14)-C(15) 118.7(6) C(35)-C(36)-N(5) 121.2(4)
N(2)-C(14)-C(15) 131.2(6) C(37)-C(36)-N(5) 119.2(4)
C(16)-C(15)-C(14) 117.8(6) C(38)-C(37)-C(36) 119.8(4)
C(15)-C(16)-C(17) 123.2(6) C(37)-C(38)-C(33) 121.3(4)
C(16)-C(17)-C(18) 120.4(7) N(6)-C(39)-N(5) 114.3(4)
C(17)-C(18)-C(19) 117.4(6) C(45)-C(40)-N(6) 110.8(4)
N(1)-C(19)-C(18) 132.3(4) C(45)-C(40)-C(41) 120.0(4)
N(1)-C(19)-C(14) 105.2(5) N(6)-C(40)-C(41) 129.2(4)
C(18)-C(19)-C(14) 122.5(5) C(42)-C(41)-C(40) 117.6(4)
C(21)-C(20)-C(25) 117.7(4) C(41)-C(42)-C(43) 121.5(4)
C(21)-C(20)-C(2) 122.3(4) C(44)-C(43)-C(42) 122.0(4)
C(25)-C(20)-C(2) 120.0(4) C(43)-C(44)-C(45) 116.1(4)
C(22)-C(21)-C(20) 120.8(4) C(40)-C(45)-N(5) 105.3(4)
C(21)-C(22)-C(23) 120.4(4) C(40)-C(45)-C(44) 122.8(4)
C(24)-C(23)-C(22) 119.8(4) N(5)-C(45)-C(44) 131.8(4)
C(24)-C(23)-N(3) 121.3(4) C(47)-C(46)-C(51) 119.0(4)
C(22)-C(23)-N(3) 118.8(4) C(47)-C(46)-C(4) 120.1(4)
C(23)-C(24)-C(25) 119.9(4) C(51)-C(46)-C(4) 120.9(4)
C(24)-C(25)-C(20) 121.3(4) C(48)-C(47)-C(46) 120.3(4)
N(4)-C(26)-N(3) 115.2(4) C(49)-C(48)-C(47) 119.8(4)
N(4)-C(27)-C(32) 110.6(4) C(50)-C(49)-C(48) 120.6(4)
N(4)-C(27)-C(28) 129.5(4) C(50)-C(49)-N(7) 120.3(4)
C(32)-C(27)-C(28) 119.9(4) C(48)-C(49)-N(7) 119.1(4)
C(29)-C(28)-C(27) 118.0(4) C(49)-C(50)-C(51) 119.9(4)
C(28)-C(29)-C(30) 121.5(4) C(50)-C(51)-C(46) 120.4(4)
C(29)-C(30)-C(31) 122.2(4) N(8)-C(52)-N(7) 115.0(4)
C(32)-C(31)-C(30) 115.7(4) C(54)-C(53)-N(8) 130.8(4)
N(3)-C(32)-C(31) 132.2(4) C(54)-C(53)-C(58) 119.4(5)

N(3)-C(32)-C(27) 105.1(3) N(8)-C(53)-C(58) 109.8(4)
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C(55)-C(54)-C(53) 118.3(5) C(75)-C(76)-C(77) 119.0(5)
C(54)-C(55)-C(56) 121.5(5) C(72)-C(77)-C(76) 121.5(5)
C(57)-C(56)-C(55) 121.5(5) N(12)-C(78)-N(11) 114.7(6)
C(56)-C(57)-C(58) 117.2(5) N(12)-C(79)-C(80) 129.8(6)
N(7)-C(58)-C(57) 132.3(4) N(12)-C(79)-C(84) 110.4(5)
N(7)-C(58)-C(53) 105.6(4) C(80)-C(79)-C(84) 119.7(6)
C(57)-C(58)-C(53) 122.1(4) C(81)-C(80)-C(79) 118.3(6)
C(64)-C(59)-C(60) 119.2(4) C(80)-C(81)-C(82) 121.2(6)
C(64)-C(59)-C(5) 120.6(4) C(81)-C(82)-C(83) 121.9(7)
C(60)-C(59)-C(5) 120.1(4) C(84)-C(83)-C(82) 116.3(6)
C(61)-C(60)-C(59) 120.4(5) C(83)-C(84)-N(11) 132.8(5)
C(62)-C(61)-C(60) 119.8(5) C(83)-C(84)-C(79) 122.5(5)
C(61)-C(62)-C(63) 120.7(5) N(11)-C(84)-C(79) 104.6(5)
C(61)-C(62)-N(9) 119.2(6) CI(1)-C(85)-Cl(2) 112.5(5)
C(63)-C(62)-N(9) 120.0(6) C(13)-N(1)-C(19) 106.6(4)
C(64)-C(63)-C(62) 119.5(5) C(13)-N(1)-C(10) 126.0(4)
C(63)-C(64)-C(59) 120.1(5) C(19)-N(1)-C(10) 127.1(4)
N(10)-C(65)-N(9) 115.6(11) C(13)-N(2)-C(14) 104.6(4)
C(71)-C(66)-C(67) 122.7(16) C(26)-N(3)-C(32) 105.6(3)
C(71)-C(66)-N(10) 111.9(10) C(26)-N(3)-C(23) 126.6(3)
C(67)-C(66)-N(10) 125.4(12) C(32)-N(3)-C(23) 127.4(3)
C(66)-C(67)-C(68) 113.7(13) C(26)-N(4)-C(27) 103.5(3)
C(69)-C(68)-C(67) 122.5(12) C(39)-N(5)-C(45) 106.0(3)
C(70)-C(69)-C(68) 120.1(13) C(39)-N(5)-C(36) 126.6(3)
C(71)-C(70)-C(69) 115.4(9) C(45)-N(5)-C(36) 127.4(3)
C(66)-C(71)-C(70) 125.4(11) C(39)-N(6)-C(40) 103.6(3)
C(66)-C(71)-N(9) 103.3(11) C(52)-N(7)-C(58) 105.6(4)
C(70)-C(71)-N(9) 131.2(7) C(52)-N(7)-C(49) 127.3(4)
C(73)-C(72)-C(77) 118.5(4) C(58)-N(7)-C(49) 127.1(4)
C(73)-C(72)-C(6) 120.5(4) C(52)-N(8)-C(53) 104.1(4)
C(77)-C(72)-C(6) 120.6(4) C(65)-N(9)-C(62) 126.2(8)
C(72)-C(73)-C(74) 120.9(5) C(65)-N(9)-C(71) 107.1(7)
C(75)-C(74)-C(73) 119.6(5) C(62)-N(9)-C(71) 126.6(7)
C(76)-C(75)-C(74) 120.4(4) C(65)-N(10)-C(66) 102.1(8)
C(76)-C(75)-N(11) 119.1(5) C(78)-N(11)-C(84) 106.0(4)

C(74)-C(75)-N(11) 120.5(5) C(78)-N(11)-C(75) 127.3(5)
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C(84)-N(11)-C(75)

126.7(5)

C(78)-N(12)-C(79)

104.2(5)

Table 3.4. Anisotropic displacement parameters (A2x 103)for Compound 5. The anisotropic displacement

factor exponent takes the form: -2n2[ hZa*2Ul + .. + 2 h k a* b* U12]

Ull U22 U33 U23 U13 UlZ
cl(1) 148(2) 121(2) 179(3) 72) 24(2) 5(2)
Cl(2) 120(2) 138(2) 231(4) 15(2) -60(2) 19(2)
c(1) 32(2) 38(2) 29(2) 0(2) 1(2) 2(2)
c(2) 29(2) 29(2) 30(2) 0(2) -1(2) 1(2)
c@) 33(2) 28(2) 26(2) 0(2) 3(2) 4(2)
C(d) 30(2) 37(2) 31(2) -1(2) 1(2) -1(2)
C(5) 36(2) 44(3) 27(2) -2(2) -1(2) -2(2)
C(6) 32(2) 40(2) 31(2) 1(2) 1(2) 2(2)
c(7) 36(2) 33(2) 26(2) -1(2) 3(2) -3(2)
Cc(8) 37(2) 35(2) 31(2) 2(2) 7(2) 0(2)
C(9) 30(2) 39(2) 38(2) 4(2) 3(2) -2(2)
C(10) 32(2) 37(2) 41(2) -4(2) 5(2) 0(2)
C(11) 45(3) 39(3) 39(2) 5(2) 9(2) 72)
C(12) 38(2) 41(3) 36(2) 2(2) 2(2) 2(2)
C(13) 55(3) 54(3) 68(4) 703) 15(3) -14(3)
C(14) 43(3) 39(3) 87(4) 17(3) 0(3) -8(2)
C(15) 49(3) 39(3) 142(7) 17(4) -19(4) -18(3)
C(16)  100(6) 39(3) 106(6) 18(3) -48(5) -18(3)
c(17) 96(5) 36(3) 78(4) 7(3) -33(4) -15(3)
C(18) 62(3) 39(3) 61(3) 4(2) -8(3) -3(2)
C(19) 42(3) 32(2) 65(3) 11(2) -6(2) -2(2)
C(20) 24(2) 35(2) 29(2) -2(2) 2(2) 1(2)
C(21) 30(2) 29(2) 35(2) -1(2) 2(2) -3(2)
C(22) 28(2) 34(2) 33(2) 6(2) 0() 0()
C(23) 28(2) 31(2) 28(2) -1(2) 4(2) 0(2)
C(24) 39(2) 24(2) 35(2) 0(2) 3(2) 0(2)
C(25) 39(2) 34(2) 30(2) 1(2) 3(2) 1(2)
C(26) 34(2) 35(2) 32(2) 2(2) 1(2) 1(2)

22
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c(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
Cc(41)
C(42)
C(43)
C(44)
C(45)
C(46)
Cc(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
C(59)
C(60)
C(61)
C(62)

33(2)
39(2)
37(3)
39(3)
44(3)
29(2)
28(2)
35(2)
36(2)
31(2)
40(2)
35(2)
32(2)
31(2)
32(2)
28(2)
39(3)
39(2)
27(2)
32(2)
38(2)
35(2)
34(2)
43(3)
40(2)
54(3)
43(3)
48(3)
77(4)
71(4)
55(3)
38(2)
37(2)
42(3)
43(3)
45(3)

30(2)
41(3)
39(3)
41(3)
35(2)
27(2)
33(2)
30(2)
29(2)
31(2)
26(2)
34(2)
30(2)
33(2)
39(2)
37(2)
36(2)
35(2)
30(2)
38(2)
31(2)
43(3)
41(3)
36(2)
38(2)
50(3)
34(2)
44(3)
45(3)
45(3)
36(3)
31(2)
58(3)
77(4)
124(6)
143(6)

35(2)
42(3)
59(3)
58(3)
41(2)
34(2)
31(2)
34(2)
32(2)
31(2)
38(2)
38(2)
38(2)
32(2)
40(2)
60(3)
55(3)
39(2)
33(2)
28(2)
48(3)
50(3)
33(2)
31(2)
34(2)
42(3)
49(3)
79(4)
64(4)
43(3)
45(3)
42(3)
31(2)
37(3)
39(3)
30(3)

0@2)

5(2)
-3(2)

4(2)
0(2)

-4(2)
-2(2)

0(2)

-6(2)
-1(2)

0(2)

-4(2)
-2(2)
-3(2)
-1(2)
-3(2)

1(2)
3(2)

-3(2)

0(2)

-5(2)
-6(2)

3(2)

-4(2)
-5(2)
-2(2)

2(2)
4(3)
2(3)
6(2)
42)
0(2)

-2(2)

4(2)
6(3)

-9(3)

0@2)

-10(2)
-12(2)

4(2)
7(2)
12)
-12)
42)
8(2)
3(2)
8(2)
11(2)
2(2)
-12)
5(2)
8(2)
3(2)
5(2)
4(2)
-2(2)
3(2)
8(2)
1(2)
-5(2)
0(2)
3(2)
1(2)
16(3)
33(3)
13(3)
0(2)
5(2)
2(2)
2(2)
-4(2)
-2(2)

3(2)
2(2)

-5(2)
-10(2)
2(2)

0(2)

-12)
-6(2)
-12)
-2(2)
-1(2)

42)

-2(2)
-6(2)
-9(2)

2(2)
5(2)

-2(2)
-12)
-12)
-12)

0(2)

-6(2)
-1(2)

3(2)

-16(2)
-12(2)
-15(2)
-11(3)
-7(3)
-4(2)
-2(2)
-9(2)

3(3)
8(3)

-15(4)
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C(63)
C(64)
C(65)
C(66)
C(67)
C(68)
C(69)
C(70)
c(71)
C(72)
C(73)
C(74)
C(75)
C(76)
c(77)
C(78)
C(79)
C(80)
C(81)
C(82)
C(83)
C(84)
C(85)
N(1)

N(2)

N(3)

N(4)

N(5)

N(6)

N(7)

N(8)

N(9)

N(10)
N(11)
N(12)

50(3)
43(3)
70(5)
73(5)
90(6)
102(7)
94(6)
81(5)
63(4)
33(2)
44(3)
46(3)
47(3)
61(3)
50(3)
50(3)
89(5)
102(5)
105(6)
97(5)
71(4)
67(4)
208(11)
35(2)
51(3)
32(2)
39(2)
34(2)
29(2)
41(2)
48(2)
53(3)
76(4)
64(3)
75(4)

104(5)
67(3)
249(12)
302(17)
370(20)
340(20)
225(12)
219(12)
180(9)
44(3)
61(3)
76(4)
69(3)
65(3)
55(3)
143(7)
79(4)
74(4)
91(5)
142(7)
131(6)
85(4)
77(5)
40(2)
51(3)
29(2)
42(2)
28(2)
35(2)
45(2)
49(2)
214(8)
260(11)
93(4)
141(6)

42(3)
35(2)
62(4)
45(5)
36(4)
48(5)
64(5)
40(4)
36(4)
32(2)
37(3)
44(3)
34(2)
32(2)
35(2)
50(3)
41(3)
48(3)
49(4)
52(4)
47(3)
34(3)
152(9)
53(2)
105(4)
29(2)
31(2)
33(2)
40(2)
38(2)
53(3)
33(3)
45(4)
35(2)
60(3)

-20(3)

-8(2)

-73(6)
-38(8)

11(9)
16(9)
33(6)
2(6)

-11(5)

-2(2)
9(2)
33)
5(2)
8(2)
2(2)
9(4)
Q)
1(3)
-3(3)
4(4)
4(4)
5(3)
12(6)
6(2)
7Q3)
-1(1)
5(2)
1(2)
1(2)
-3(2)
-1(2)

-25(4)
-49(6)

8(2)
19(3)

6(2)
0(2)
13(4)
-6(4)
5(4)
2(4)
18(4)
2(3)
5(3)
3(2)
3(2)
15(2)
13(2)
4(2)
4(2)
21(3)
19(3)
25(3)
0(4)
-5(4)
7Q3)
13(3)
113(8)
7(2)
27(3)
3(1)
1(2)
7(2)
3(2)
-1(2)
-5(2)
-2(2)
0(3)
13(2)
28(3)

-8(3)
-5(2)
-47(6)
-10(9)
59(12)
74(12)
43(7)
48(7)
11(5)
-3(2)
5(2)
13(3)
1(3)
3(3)
6(2)
15(4)
0(4)
1(4)
7(4)
-3(5)
0(4)
-1(3)
-19(6)
-9(2)
-17(2)
-1(2)
1(2)
-2(2)
-2(2)
-11(2)
-16(2)
-9(4)
-35(6)
8(3)
16(4)
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Table 3.5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103) for Compound

5,
X y z U(eq)
H(8A) 4149 9872 970 41
H(9A) 2526 8884 934 43
H(11A) 3344 5866 1429 49
H(12A) 4972 6832 1460 46
H(13A) 1362 6773 1509 70
H(15A) -1144 5202 912 93
H(16A) -767 5217 519 100
H(17A) 817 5797 397 86
H(18A) 2111 6491 677 65
H(21A) 5947 10563 615 37
H(22A) 5295 9665 254 38
H(24A) 5188 5640 532 40
H(25A) 5772 6543 899 4
H(26A) 5684 8053 -101 4
H(28A) 2866 5397 -433 49
H(29A) 1787 4166 -189 55
H(30A) 2071 4151 218 55
H(31A) 3429 5453 405 48
H(34A) 8236 8012 750 39
H(35A) 9340 8552 454 38
H(37A) 8861 12834 564 41
H(38A) 7775 12268 859 43
H(39A) 9166 12719 116 40
H(41A) 12421 11334 -139 44
H(42A) 13328 9481 53 50
H(43A) 12742 8392 390 52
H(44A) 11161 8998 533 45
H(47A) 9473 8863 1167 47
H(48A) 11120 9757 1163 51
H(50A) 10193 13555 1428 44
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H(51A) 8545 12674 1434 45
H(52A) 12217 12751 1631 58
H(54A) 14737 13538 1068 68
H(55A) 14386 13048 668 73
H(56A) 12821 12152 533 63
H(57A) 11529 11790 792 55
H(60A) 8792 8848 1721 62
H(61A) 9336 9122 2116 83
H(63A) 7337 12303 2182 78
H(64A) 6763 12089 1787 58
H(65A) 8700 13004 2483 152
H(67A) 9618 10093 3155 200
H(68A) 9573 7459 3118 194
H(69A) 9012 6333 2764 153
H(70A) 8576 7764 2421 136
H(73A) 4670 11074 1599 57
H(74A) 3990 11249 1972 66
H(76A) 5675 7823 2198 63
H(77A) 6399 7731 1828 56
H(78A) 2897 10043 2288 97
H(80A) 4039 9697 3098 89
H(81A) 5759 9457 3205 98
H(82A) 6955 9409 2920 117
H(83A) 6470 9460 2512 99
H(85A) 8540 5939 1356 170

H(85B) 7622 6983 1417 170
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Unit cell packing diagram of 5 projected down the b axis:
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