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13C DEPT-135 of 32 
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1H NMR of 34 
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DEPT-135 of 34 
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1H NMR of 35 
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13C NMR of 35 
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1H NMR of 36 
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13C NMR of 36 
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77Se NMR of 24 
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1H NMR of 37 
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13C NMR of 37 
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DEPT-135 of 37 
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77Se NMR of 37 
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1H NMR of 38 
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DEPT-135 of 38 

 
 

 



S29 
 

77Se NMR of 38 
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13C NMR of 40 

 

 

 



S36 
 

DEPT-135 of 40 
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77Se NMR of 40 
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HR-MS of 40 
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1H NMR of 41 
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77Se NMR of 41 
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HRMS of 41 
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1H NMR of 45 

 



S44 
 

77Se NMR of 45 
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1H NMR of 46 
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13C NMR of 46 
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77Se NMR of 46 
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77Se NMR of 15 
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1H NMR of 17 
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1H NMR of 42 
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1H NMR of 43 

 
 

 



S68 
 

13C NMR of 43 

 

 

 



S69 
 

DEPT-135 of 43 

 
 

 



S70 
 

77Se NMR of 43 

 

 

 



S71 
 

HRMS of 43 

 

 

 

 

 



S72 
 

 

1H NMR of 44 
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13C NMR of 44 
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77Se NMR of 44 
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1H NMR of 29 
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77Se NMR of 29 
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HRMS of 29 

 

 

 

 

 



S79 
 

1H NMR of 30 

 



S80 
 

13C NMR of 30 
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HRMS of 30 
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Crystal Structure of 43 

ORTEP view of 43 with 50% thermal ellipsoid probability 

 

Packing diagram of 43 
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Crystal data 

 

Identification code   RVK-43 

Empirical formula   C26H20N2O2Se2 

Formula weight   569.49 

Temperature/K    293 

Crystal System   Orthorhombic 

Space group    Pca21 

a/Å     21.073 (3) 

b/Å     14.264 (2) 

c/Å     16.949(3) 

α/°     90 

β/°     90 

γ/°     90 

Volume/ Å3    5094.7 (19) 

Z     8 

ρcalcg/cm3    1.485 

μ/mm-1     1.51 

 F(000)     2320 

Radiation    Mo Kα (λ=0.71073 Å) 

2Θrange for data collection/°  2.4-22.09° 

Index ranges    -14 ≤ h ≤ 17, -14 ≤ k ≤ 17, -15 ≤ l ≤ 20  

Reflections collected   18263 

Independent reflections  7747 

Data/restraints/parameters  7747/1/703 

Goodness-of-fit on F2   0.96 

Final R indexes [I˃=2σ (I)]  R1 =0.052, wR2 = 0.0898 

Final R indexes [all data]  R1 =0.0518, wR2 =0.1067 

Largest diff. peak/hole/e Å-3  0.4 and -0.64 

Computing publication material:  Olex2 (Dolomanov et al., 2009) 

 

Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) for AV-

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

 

 x y z Uiso*/Ueq 

Se1 0.32674 (4) 0.60881 (6) 0.51946 (6) 0.0295 (2) 

Se2 0.55180 (4) 0.13265 (7) 0.47217 (6) 0.0303 (2) 

N1 0.3600 (3) 0.4821 (5) 0.5546 (5) 0.029 (2) 

O4 0.5896 (3) −0.0923 (5) 0.6115 (4) 0.0361 (17) 

O3 0.4508 (3) 0.3317 (5) 0.3548 (4) 0.0414 (18) 

O2 0.2998 (3) 0.8277 (5) 0.3676 (4) 0.0438 (18) 
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O1 0.4263 (3) 0.4172 (5) 0.6482 (4) 0.047 (2) 

N4 0.5772 (3) −0.0008 (6) 0.5003 (5) 0.033 (2) 

N2 0.3025 (3) 0.7408 (5) 0.4831 (5) 0.034 (2) 

N3 0.5171 (3) 0.2621 (5) 0.4463 (5) 0.031 (2) 

C40 0.4480 (4) 0.1663 (7) 0.3745 (6) 0.030 (3) 

C58 0.5672 (4) −0.0244 (7) 0.5763 (6) 0.027 (2) 

C59 0.6209 (4) −0.0450 (7) 0.4483 (6) 0.038 (3) 

C25 0.2591 (4) 0.7930 (6) 0.5293 (7) 0.031 (2) 

C12 0.2267 (5) 0.3134 (7) 0.5884 (6) 0.038 (3) 

C32 0.3381 (4) 1.0252 (8) 0.5506 (6) 0.041 (3) 

H32 0.3735 1.0569 0.5316 0.049* 

C18 0.3734 (4) 0.6098 (7) 0.4215 (6) 0.030 (2) 

C56 0.4988 (4) 0.0340 (7) 0.6883 (6) 0.033 (2) 

H56 0.5082 −0.0194 0.7175 0.039* 

C67 0.5622 (4) −0.1980 (7) 0.4528 (6) 0.036 (3) 

H67 0.5351 −0.1745 0.4914 0.043* 

C26 0.2063 (4) 0.7475 (7) 0.5573 (6) 0.037 (3) 

H26 0.1970 0.6873 0.5397 0.044* 

C44 0.5947 (5) 0.4760 (7) 0.5272 (8) 0.054 (3) 

H44 0.5892 0.5175 0.5690 0.064* 

C57 0.5246 (4) 0.0450 (6) 0.6143 (6) 0.023 (2) 

C42 0.5592 (5) 0.3413 (7) 0.4546 (7) 0.042 (3) 

C33 0.3252 (4) 0.9375 (6) 0.5254 (8) 0.034 (2) 

H33 0.3522 0.9105 0.4884 0.041* 
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C50 0.6215 (5) 0.2861 (8) 0.3382 (6) 0.042 (3) 

H50 0.5929 0.2376 0.3291 0.050* 

C20 0.4467 (5) 0.5524 (8) 0.3286 (6) 0.041 (3) 

H20 0.4753 0.5067 0.3123 0.049* 

C34 0.2731 (4) 0.8849 (8) 0.5522 (6) 0.038 (3) 

C11 0.2343 (5) 0.2559 (7) 0.5234 (8) 0.046 (3) 

H11 0.2060 0.2069 0.5147 0.055* 

C2 0.4112 (4) 0.7469 (7) 0.5943 (6) 0.037 (3) 

H2 0.3883 0.7940 0.5691 0.044* 

C8 0.3185 (4) 0.4048 (7) 0.5458 (6) 0.033 (3) 

C27 0.1664 (5) 0.7912 (8) 0.6124 (7) 0.047 (3) 

H27 0.1320 0.7587 0.6332 0.056* 

C43 0.5523 (5) 0.4019 (7) 0.5159 (8) 0.048 (3) 

H43 0.5188 0.3940 0.5509 0.058* 

C19 0.4152 (4) 0.5396 (7) 0.3991 (6) 0.032 (3) 

H19 0.4217 0.4866 0.4300 0.039* 

C53 0.4717 (4) 0.1972 (7) 0.6041 (7) 0.034 (3) 

H53 0.4631 0.2517 0.5759 0.040* 

C41 0.4711 (4) 0.2628 (7) 0.3912 (6) 0.031 (2) 

C51 0.6108 (5) 0.3503 (7) 0.4020 (7) 0.038 (3) 

C14 0.1668 (5) 0.3572 (8) 0.7041 (7) 0.051 (3) 

H14 0.1336 0.3459 0.7390 0.062* 

C52 0.5107 (4) 0.1266 (7) 0.5738 (6) 0.029 (2) 

C17 0.2690 (5) 0.3897 (7) 0.6011 (6) 0.033 (2) 
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C60 0.6692 (4) 0.0073 (7) 0.4162 (6) 0.038 (3) 

H60 0.6753 0.0688 0.4329 0.046* 

C68 0.6106 (4) −0.1399 (7) 0.4227 (6) 0.033 (3) 

C5 0.4793 (4) 0.6054 (8) 0.6696 (6) 0.041 (3) 

H5 0.5017 0.5583 0.6953 0.049* 

C28 0.1778 (5) 0.8805 (8) 0.6353 (6) 0.041 (3) 

H28 0.1499 0.9101 0.6698 0.049* 

C7 0.4051 (5) 0.4851 (7) 0.6116 (6) 0.036 (3) 

C1 0.3941 (4) 0.6529 (7) 0.5861 (6) 0.032 (3) 

C49 0.6728 (5) 0.2961 (8) 0.2914 (7) 0.048 (3) 

H49 0.6795 0.2538 0.2505 0.057* 

C4 0.4973 (5) 0.6974 (8) 0.6781 (6) 0.043 (3) 

H4 0.5324 0.7123 0.7089 0.052* 

C24 0.3187 (5) 0.7606 (7) 0.4065 (6) 0.034 (3) 

C29 0.2315 (4) 0.9288 (7) 0.6075 (6) 0.033 (3) 

C36 0.4643 (4) 0.0016 (7) 0.3950 (6) 0.035 (3) 

H36 0.4875 −0.0475 0.4167 0.041* 

C15 0.2075 (5) 0.4326 (8) 0.7160 (7) 0.055 (3) 

H15 0.1999 0.4737 0.7576 0.066* 

C63 0.6520 (5) −0.1769 (7) 0.3650 (6) 0.036 (3) 

C64 0.6435 (5) −0.2695 (8) 0.3383 (7) 0.048 (3) 

H64 0.6702 −0.2937 0.2997 0.058* 

C35 0.4820 (4) 0.0930 (7) 0.4074 (6) 0.030 (2) 

C31 0.2979 (5) 1.0684 (8) 0.6056 (7) 0.051 (3) 
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H31 0.3073 1.1278 0.6250 0.061* 

C16 0.2587 (5) 0.4472 (7) 0.6674 (6) 0.044 (3) 

H16 0.2868 0.4957 0.6784 0.053* 

C55 0.4589 (5) 0.1018 (8) 0.7199 (6) 0.041 (3) 

H55 0.4406 0.0930 0.7692 0.050* 

C21 0.4380 (5) 0.6287 (8) 0.2817 (7) 0.049 (3) 

H21 0.4601 0.6347 0.2345 0.059* 

C39 0.3962 (4) 0.1479 (8) 0.3276 (6) 0.038 (3) 

H39 0.3737 0.1968 0.3045 0.045* 

C37 0.4108 (4) −0.0160 (8) 0.3490 (6) 0.038 (3) 

H37 0.3972 −0.0774 0.3413 0.046* 

C6 0.4272 (4) 0.5827 (7) 0.6223 (6) 0.032 (3) 

C61 0.7090 (5) −0.0305 (8) 0.3595 (7) 0.045 (3) 

H61 0.7416 0.0061 0.3392 0.054* 

C30 0.2448 (5) 1.0218 (7) 0.6305 (7) 0.046 (3) 

H30 0.2164 1.0525 0.6636 0.055* 

C13 0.1762 (5) 0.3000 (8) 0.6405 (8) 0.049 (3) 

H13 0.1482 0.2507 0.6317 0.059* 

C22 0.3954 (5) 0.6976 (7) 0.3057 (6) 0.041 (3) 

H22 0.3889 0.7503 0.2744 0.050* 

C66 0.5542 (5) −0.2862 (7) 0.4272 (7) 0.047 (3) 

H66 0.5214 −0.3229 0.4472 0.056* 

C23 0.3629 (5) 0.6879 (7) 0.3755 (6) 0.035 (3) 

C3 0.4634 (5) 0.7680 (8) 0.6411 (7) 0.045 (3) 



S89 
 

H3 0.4757 0.8301 0.6476 0.054* 

C46 0.6544 (5) 0.4243 (8) 0.4127 (7) 0.045 (3) 

C38 0.3781 (4) 0.0565 (8) 0.3151 (6) 0.040 (3) 

H38 0.3432 0.0438 0.2833 0.048* 

C65 0.5964 (5) −0.3238 (8) 0.3689 (7) 0.048 (3) 

H65 0.5916 −0.3854 0.3519 0.057* 

C62 0.7018 (5) −0.1188 (8) 0.3330 (6) 0.042 (3) 

H62 0.7287 −0.1422 0.2943 0.050* 

C54 0.4470 (5) 0.1816 (8) 0.6778 (6) 0.043 (3) 

H54 0.4209 0.2271 0.7001 0.052* 

C45 0.6449 (5) 0.4869 (8) 0.4757 (9) 0.062 (3) 

H45 0.6730 0.5364 0.4829 0.074* 

C48 0.7160 (5) 0.3682 (10) 0.3032 (8) 0.056 (3) 

H48 0.7517 0.3729 0.2712 0.067* 

C47 0.7062 (5) 0.4319 (9) 0.3614 (8) 0.056 (4) 

H47 0.7344 0.4815 0.3672 0.067* 

C9 0.3246 (4) 0.3462 (8) 0.4816 (7) 0.044 (3) 

H9 0.3564 0.3565 0.4445 0.052* 

C10 0.2825 (5) 0.2707 (7) 0.4727 (8) 0.051 (3) 

H10 0.2880 0.2297 0.4305 0.061* 

 

 

Bond length (A) and Bond Angle 

Se1—N1 2.028 (7) C43—H43 0.9300 

Se1—N2 2.046 (8) C19—H19 0.9300 
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Se1—C18 1.930 (10) C53—H53 0.9300 

Se1—C1 1.921 (9) C53—C52 1.396 (12) 

Se2—N4 2.034 (8) C53—C54 1.372 (14) 

Se2—N3 2.034 (8) C51—C46 1.411 (13) 

Se2—C52 1.931 (9) C14—H14 0.9300 

Se2—C35 1.921 (9) C14—C15 1.389 (14) 

N1—C8 1.414 (11) C14—C13 1.366 (15) 

N1—C7 1.356 (12) C17—C16 1.408 (13) 

O4—C58 1.231 (10) C60—H60 0.9300 

O3—C41 1.237 (11) C60—C61 1.384 (13) 

O2—C24 1.229 (11) C68—C63 1.413 (13) 

O1—C7 1.234 (11) C5—H5 0.9300 

N4—C58 1.348 (12) C5—C4 1.374 (14) 

N4—C59 1.423 (11) C5—C6 1.396 (13) 

N2—C25 1.416 (12) C28—H28 0.9300 

N2—C24 1.372 (12) C28—C29 1.407 (13) 

N3—C42 1.443 (12) C7—C6 1.479 (13) 

N3—C41 1.346 (11) C1—C6 1.366 (13) 

C40—C41 1.487 (13) C49—H49 0.9300 

C40—C35 1.384 (12) C49—C48 1.388 (15) 

C40—C39 1.376 (13) C4—H4 0.9300 

C58—C57 1.483 (12) C4—C3 1.385 (14) 

C59—C60 1.374 (12) C24—C23 1.490 (13) 

C59—C68 1.438 (13) C29—C30 1.409 (13) 
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C25—C26 1.373 (12) C36—H36 0.9300 

C25—C34 1.398 (13) C36—C35 1.373 (12) 

C12—C11 1.383 (15) C36—C37 1.393 (13) 

C12—C17 1.424 (13) C15—H15 0.9300 

C12—C13 1.396 (14) C15—C16 1.373 (13) 

C32—H32 0.9300 C63—C64 1.406 (14) 

C32—C33 1.349 (12) C63—C62 1.443 (14) 

C32—C31 1.401 (14) C64—H64 0.9300 

C18—C19 1.386 (12) C64—C65 1.361 (14) 

C18—C23 1.378 (13) C31—H31 0.9300 

C56—H56 0.9300 C31—C30 1.369 (14) 

C56—C57 1.375 (13) C16—H16 0.9300 

C56—C55 1.389 (13) C55—H55 0.9300 

C67—H67 0.9300 C55—C54 1.365 (14) 

C67—C68 1.410 (12) C21—H21 0.9300 

C67—C66 1.342 (13) C21—C22 1.391 (14) 

C26—H26 0.9300 C39—H39 0.9300 

C26—C27 1.404 (14) C39—C38 1.375 (14) 

C44—H44 0.9300 C37—H37 0.9300 

C44—C43 1.397 (13) C37—C38 1.369 (13) 

C44—C45 1.381 (16) C61—H61 0.9300 

C57—C52 1.383 (12) C61—C62 1.346 (14) 

C42—C43 1.359 (14) C30—H30 0.9300 

C42—C51 1.413 (14) C13—H13 0.9300 
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C33—H33 0.9300 C22—H22 0.9300 

C33—C34 1.406 (12) C22—C23 1.374 (14) 

C50—H50 0.9300 C66—H66 0.9300 

C50—C51 1.434 (14) C66—C65 1.434 (14) 

C50—C49 1.350 (13) C3—H3 0.9300 

C20—H20 0.9300 C46—C45 1.407 (16) 

C20—C19 1.379 (13) C46—C47 1.399 (15) 

C20—C21 1.359 (15) C38—H38 0.9300 

C34—C29 1.428 (13) C65—H65 0.9300 

C11—H11 0.9300 C62—H62 0.9300 

C11—C10 1.348 (14) C54—H54 0.9300 

C2—H2 0.9300 C45—H45 0.9300 

C2—C1 1.395 (13) C48—H48 0.9300 

C2—C3 1.390 (13) C48—C47 1.356 (17) 

C8—C17 1.419 (12) C47—H47 0.9300 

C8—C9 1.379 (13) C9—H9 0.9300 

C27—H27 0.9300 C9—C10 1.404 (13) 

C27—C28 1.352 (14) C10—H10 0.9300 

 

N1—Se1—N2 174.2 (3) C67—C68—C59 123.6 (9) 

C18—Se1—N1 94.7 (4) C67—C68—C63 118.6 (10) 

C18—Se1—N2 82.1 (4) C63—C68—C59 117.8 (9) 

C1—Se1—N1 82.2 (4) C4—C5—H5 120.0 

C1—Se1—N2 93.5 (4) C4—C5—C6 120.0 (10) 

C1—Se1—C18 97.3 (4) C6—C5—H5 120.0 
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N3—Se2—N4 174.1 (3) C27—C28—H28 119.7 

C52—Se2—N4 82.4 (4) C27—C28—C29 120.6 (10) 

C52—Se2—N3 94.1 (4) C29—C28—H28 119.7 

C35—Se2—N4 93.4 (4) N1—C7—C6 109.8 (9) 

C35—Se2—N3 82.4 (4) O1—C7—N1 126.0 (10) 

C35—Se2—C52 98.8 (4) O1—C7—C6 124.2 (10) 

C8—N1—Se1 116.8 (6) C2—C1—Se1 124.3 (7) 

C7—N1—Se1 115.0 (6) C6—C1—Se1 113.7 (8) 

C7—N1—C8 122.2 (8) C6—C1—C2 121.9 (9) 

C58—N4—Se2 114.6 (6) C50—C49—H49 119.4 

C58—N4—C59 125.6 (8) C50—C49—C48 121.3 (12) 

C59—N4—Se2 116.1 (6) C48—C49—H49 119.4 

C25—N2—Se1 118.6 (7) C5—C4—H4 119.9 

C24—N2—Se1 114.3 (6) C5—C4—C3 120.3 (10) 

C24—N2—C25 125.2 (8) C3—C4—H4 119.9 

C42—N3—Se2 117.9 (6) O2—C24—N2 126.0 (9) 

C41—N3—Se2 114.6 (6) O2—C24—C23 123.7 (10) 

C41—N3—C42 120.3 (8) N2—C24—C23 110.2 (9) 

C35—C40—C41 117.0 (9) C28—C29—C34 119.9 (10) 

C39—C40—C41 123.1 (9) C28—C29—C30 121.9 (10) 

C39—C40—C35 119.9 (10) C30—C29—C34 118.2 (9) 

O4—C58—N4 126.8 (9) C35—C36—H36 120.8 

O4—C58—C57 123.1 (9) C35—C36—C37 118.5 (10) 

N4—C58—C57 110.1 (9) C37—C36—H36 120.8 
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N4—C59—C68 120.4 (9) C14—C15—H15 119.5 

C60—C59—N4 119.0 (9) C16—C15—C14 121.0 (11) 

C60—C59—C68 120.3 (10) C16—C15—H15 119.5 

C26—C25—N2 117.8 (8) C68—C63—C62 119.6 (9) 

C26—C25—C34 121.2 (10) C64—C63—C68 119.6 (10) 

C34—C25—N2 120.7 (8) C64—C63—C62 120.8 (10) 

C11—C12—C17 120.1 (10) C63—C64—H64 119.8 

C11—C12—C13 120.7 (10) C65—C64—C63 120.3 (11) 

C13—C12—C17 119.1 (10) C65—C64—H64 119.8 

C33—C32—H32 120.1 C40—C35—Se2 113.8 (7) 

C33—C32—C31 119.8 (10) C36—C35—Se2 125.1 (8) 

C31—C32—H32 120.1 C36—C35—C40 121.1 (9) 

C19—C18—Se1 123.7 (8) C32—C31—H31 120.5 

C23—C18—Se1 114.2 (7) C30—C31—C32 119.0 (10) 

C23—C18—C19 122.1 (10) C30—C31—H31 120.5 

C57—C56—H56 119.6 C17—C16—H16 119.6 

C57—C56—C55 120.8 (9) C15—C16—C17 120.7 (10) 

C55—C56—H56 119.6 C15—C16—H16 119.6 

C68—C67—H67 119.2 C56—C55—H55 120.3 

C66—C67—H67 119.2 C54—C55—C56 119.4 (10) 

C66—C67—C68 121.6 (10) C54—C55—H55 120.3 

C25—C26—H26 119.8 C20—C21—H21 120.6 

C25—C26—C27 120.4 (10) C20—C21—C22 118.8 (11) 

C27—C26—H26 119.8 C22—C21—H21 120.6 



S95 
 

C43—C44—H44 120.4 C40—C39—H39 120.3 

C45—C44—H44 120.4 C38—C39—C40 119.3 (10) 

C45—C44—C43 119.2 (12) C38—C39—H39 120.3 

C56—C57—C58 124.0 (9) C36—C37—H37 119.8 

C56—C57—C52 117.6 (9) C38—C37—C36 120.4 (10) 

C52—C57—C58 118.4 (9) C38—C37—H37 119.8 

C43—C42—N3 120.5 (9) C5—C6—C7 122.5 (10) 

C43—C42—C51 120.4 (10) C1—C6—C5 119.2 (10) 

C51—C42—N3 118.9 (10) C1—C6—C7 118.3 (9) 

C32—C33—H33 118.3 C60—C61—H61 119.0 

C32—C33—C34 123.3 (10) C62—C61—C60 121.9 (11) 

C34—C33—H33 118.3 C62—C61—H61 119.0 

C51—C50—H50 120.0 C29—C30—H30 118.9 

C49—C50—H50 120.0 C31—C30—C29 122.3 (10) 

C49—C50—C51 120.0 (11) C31—C30—H30 118.9 

C19—C20—H20 118.4 C12—C13—H13 119.1 

C21—C20—H20 118.4 C14—C13—C12 121.8 (11) 

C21—C20—C19 123.2 (10) C14—C13—H13 119.1 

C25—C34—C33 125.1 (9) C21—C22—H22 119.9 

C25—C34—C29 117.7 (9) C23—C22—C21 120.1 (11) 

C33—C34—C29 117.2 (10) C23—C22—H22 119.9 

C12—C11—H11 119.9 C67—C66—H66 120.1 

C10—C11—C12 120.2 (10) C67—C66—C65 119.7 (10) 

C10—C11—H11 119.9 C65—C66—H66 120.1 



S96 
 

C1—C2—H2 121.0 C18—C23—C24 117.7 (10) 

C3—C2—H2 121.0 C22—C23—C18 119.2 (10) 

C3—C2—C1 118.0 (10) C22—C23—C24 123.0 (10) 

N1—C8—C17 120.2 (9) C2—C3—H3 119.7 

C9—C8—N1 119.9 (9) C4—C3—C2 120.6 (10) 

C9—C8—C17 119.9 (9) C4—C3—H3 119.7 

C26—C27—H27 119.9 C45—C46—C51 118.6 (11) 

C28—C27—C26 120.2 (10) C47—C46—C51 119.0 (12) 

C28—C27—H27 119.9 C47—C46—C45 122.3 (11) 

C44—C43—H43 119.4 C39—C38—H38 119.6 

C42—C43—C44 121.2 (11) C37—C38—C39 120.8 (10) 

C42—C43—H43 119.4 C37—C38—H38 119.6 

C18—C19—H19 121.7 C64—C65—C66 120.1 (11) 

C20—C19—C18 116.6 (10) C64—C65—H65 119.9 

C20—C19—H19 121.7 C66—C65—H65 119.9 

C52—C53—H53 121.9 C63—C62—H62 120.2 

C54—C53—H53 121.9 C61—C62—C63 119.6 (10) 

C54—C53—C52 116.2 (10) C61—C62—H62 120.2 

O3—C41—N3 127.0 (9) C53—C54—H54 118.7 

O3—C41—C40 121.8 (9) C55—C54—C53 122.7 (10) 

N3—C41—C40 111.1 (9) C55—C54—H54 118.7 

C42—C51—C50 122.5 (10) C44—C45—C46 121.2 (11) 

C46—C51—C42 119.3 (11) C44—C45—H45 119.4 

C46—C51—C50 118.2 (10) C46—C45—H45 119.4 



S97 
 

C15—C14—H14 120.4 C49—C48—H48 119.9 

C13—C14—H14 120.4 C47—C48—C49 120.1 (11) 

C13—C14—C15 119.2 (10) C47—C48—H48 119.9 

C57—C52—Se2 112.6 (7) C46—C47—H47 119.4 

C57—C52—C53 123.3 (9) C48—C47—C46 121.3 (12) 

C53—C52—Se2 124.1 (8) C48—C47—H47 119.4 

C8—C17—C12 118.5 (9) C8—C9—H9 120.3 

C16—C17—C12 118.0 (9) C8—C9—C10 119.5 (10) 

C16—C17—C8 123.5 (9) C10—C9—H9 120.3 

C59—C60—H60 119.6 C11—C10—C9 121.9 (11) 

C59—C60—C61 120.7 (10) C11—C10—H10 119.1 

C61—C60—H60 119.6 C9—C10—H10 119.1 

Se1—N1—C8—C17 −78.7 (10) C11—C12—C17—C8 0.0 (15) 

Se1—N1—C8—C9 98.7 (9) C11—C12—C17—C16 178.9 (10) 

Se1—N1—C7—O1 170.8 (9) C11—C12—C13—C14 −178.4 (11) 

Se1—N1—C7—C6 −11.1 (10) C2—C1—C6—C5 0.8 (15) 

Se1—N2—C25—C26 −43.8 (11) C2—C1—C6—C7 178.9 (9) 

Se1—N2—C25—C34 129.8 (8) C8—N1—C7—O1 19.0 (15) 

Se1—N2—C24—O2 166.7 (8) C8—N1—C7—C6 −162.8 (8) 

Se1—N2—C24—C23 −13.0 (10) C8—C17—C16—C15 175.8 (10) 

Se1—C18—C19—C20 −177.6 (7) C8—C9—C10—C11 2.8 (17) 

Se1—C18—C23—C24 0.6 (12) C27—C28—C29—C34 2.5 (15) 

Se1—C18—C23—C22 177.7 (7) C27—C28—C29—C30 −179.8 (11) 

Se1—C1—C6—C5 177.2 (8) C43—C44—C45—C46 −0.6 (18) 



S98 
 

Se1—C1—C6—C7 −4.8 (12) C43—C42—C51—C50 177.7 (10) 

Se2—N4—C58—O4 −164.3 (8) C43—C42—C51—C46 −1.4 (15) 

Se2—N4—C58—C57 15.1 (9) C19—C18—C23—C24 −178.0 (9) 

Se2—N4—C59—C60 38.0 (11) C19—C18—C23—C22 −0.9 (15) 

Se2—N4—C59—C68 −135.0 (8) C19—C20—C21—C22 0.2 (17) 

Se2—N3—C42—C43 −106.3 (9) C41—N3—C42—C43 105.0 (11) 

Se2—N3—C42—C51 68.4 (11) C41—N3—C42—C51 −80.2 (12) 

Se2—N3—C41—O3 −165.5 (8) C41—C40—C35—Se2 2.0 (11) 

Se2—N3—C41—C40 11.5 (9) C41—C40—C35—C36 −179.8 (9) 

N1—C8—C17—C12 177.5 (8) C41—C40—C39—C38 179.9 (9) 

N1—C8—C17—C16 −1.4 (15) C51—C42—C43—C44 1.8 (16) 

N1—C8—C9—C10 −178.8 (9) C51—C50—C49—C48 −0.5 (15) 

N1—C7—C6—C5 −171.4 (9) C51—C46—C45—C44 0.9 (17) 

N1—C7—C6—C1 10.6 (13) C51—C46—C47—C48 −1.8 (17) 

O4—C58—C57—C56 −9.4 (14) C14—C15—C16—C17 4.1 (18) 

O4—C58—C57—C52 169.3 (9) C52—C53—C54—C55 −0.3 (16) 

O2—C24—C23—C18 −171.2 (10) C17—C12—C11—C10 1.4 (17) 

O2—C24—C23—C22 11.8 (16) C17—C12—C13—C14 −1.0 (17) 

O1—C7—C6—C5 6.7 (16) C17—C8—C9—C10 −1.4 (15) 

O1—C7—C6—C1 −171.3 (10) C60—C59—C68—C67 179.9 (9) 

N4—C58—C57—C56 171.1 (8) C60—C59—C68—C63 0.8 (14) 

N4—C58—C57—C52 −10.2 (11) C60—C61—C62—C63 −1.0 (17) 

N4—C59—C60—C61 −173.6 (9) C68—C59—C60—C61 −0.6 (15) 

N4—C59—C68—C67 −7.2 (14) C68—C67—C66—C65 1.3 (16) 



S99 
 

N4—C59—C68—C63 173.7 (8) C68—C63—C64—C65 −1.2 (15) 

N2—C25—C26—C27 170.9 (9) C68—C63—C62—C61 1.2 (15) 

N2—C25—C34—C33 7.9 (15) C5—C4—C3—C2 −0.6 (16) 

N2—C25—C34—C29 −171.5 (9) C28—C29—C30—C31 177.9 (10) 

N2—C24—C23—C18 8.4 (13) C7—N1—C8—C17 72.6 (12) 

N2—C24—C23—C22 −168.6 (9) C7—N1—C8—C9 −110.0 (11) 

N3—C42—C43—C44 176.5 (10) C1—C2—C3—C4 0.2 (15) 

N3—C42—C51—C50 2.9 (15) C49—C50—C51—C42 −177.6 (10) 

N3—C42—C51—C46 −176.2 (9) C49—C50—C51—C46 1.5 (15) 

C40—C39—C38—C37 0.3 (15) C49—C48—C47—C46 2.8 (18) 

C58—N4—C59—C60 −119.1 (11) C4—C5—C6—C7 −179.2 (10) 

C58—N4—C59—C68 67.8 (12) C4—C5—C6—C1 −1.2 (16) 

C58—C57—C52—Se2 −0.1 (10) C24—N2—C25—C26 119.6 (10) 

C58—C57—C52—C53 −179.3 (8) C24—N2—C25—C34 −66.8 (13) 

C59—N4—C58—O4 −6.9 (15) C36—C37—C38—C39 −1.9 (15) 

C59—N4—C58—C57 172.6 (8) C15—C14—C13—C12 1.9 (18) 

C59—C60—C61—C62 0.7 (17) C63—C64—C65—C66 1.4 (16) 

C59—C68—C63—C64 180.0 (9) C64—C63—C62—C61 −179.9 (10) 

C59—C68—C63—C62 −1.1 (14) C35—C40—C41—O3 168.1 (9) 

C25—N2—C24—O2 2.6 (16) C35—C40—C41—N3 −9.1 (12) 

C25—N2—C24—C23 −177.0 (8) C35—C40—C39—C38 1.2 (15) 

C25—C26—C27—C28 3.4 (16) C35—C36—C37—C38 2.1 (15) 

C25—C34—C29—C28 −1.7 (14) C31—C32—C33—C34 −0.7 (17) 

C25—C34—C29—C30 −179.4 (9) C55—C56—C57—C58 −179.7 (8) 



S100 
 

C12—C11—C10—C9 −2.8 (18) C55—C56—C57—C52 1.7 (14) 

C12—C17—C16—C15 −3.1 (16) C21—C20—C19—C18 −0.5 (16) 

C32—C33—C34—C25 −178.0 (10) C21—C22—C23—C18 0.5 (15) 

C32—C33—C34—C29 1.4 (15) C21—C22—C23—C24 177.4 (9) 

C32—C31—C30—C29 5.2 (17) C39—C40—C41—O3 −10.7 (15) 

C56—C57—C52—Se2 178.7 (6) C39—C40—C41—N3 172.1 (9) 

C56—C57—C52—C53 −0.5 (14) C39—C40—C35—Se2 −179.1 (7) 

C56—C55—C54—C53 1.4 (17) C39—C40—C35—C36 −1.0 (15) 

C67—C68—C63—C64 0.9 (14) C37—C36—C35—Se2 177.3 (7) 

C67—C68—C63—C62 179.8 (9) C37—C36—C35—C40 −0.7 (14) 

C67—C66—C65—C64 −1.5 (16) C6—C5—C4—C3 1.1 (16) 

C26—C25—C34—C33 −178.7 (10) C13—C12—C11—C10 178.7 (10) 

C26—C25—C34—C29 1.8 (14) C13—C12—C17—C8 −177.4 (9) 

C26—C27—C28—C29 −3.3 (16) C13—C12—C17—C16 1.5 (15) 

C57—C56—C55—C54 −2.1 (15) C13—C14—C15—C16 −3.4 (18) 

C42—N3—C41—O3 −15.9 (14) C66—C67—C68—C59 180.0 (10) 

C42—N3—C41—C40 161.1 (9) C66—C67—C68—C63 −1.0 (15) 

C42—C51—C46—C45 0.0 (15) C23—C18—C19—C20 0.9 (15) 

C42—C51—C46—C47 178.7 (10) C3—C2—C1—Se1 −176.3 (7) 

C33—C32—C31—C30 −2.6 (17) C3—C2—C1—C6 −0.3 (15) 

C33—C34—C29—C28 178.8 (9) C62—C63—C64—C65 179.9 (10) 

C33—C34—C29—C30 1.0 (14) C54—C53—C52—Se2 −179.3 (8) 

C50—C51—C46—C45 −179.1 (10) C54—C53—C52—C57 −0.2 (14) 

C50—C51—C46—C47 −0.4 (15) C45—C44—C43—C42 −0.8 (16) 



S101 
 

C50—C49—C48—C47 −1.7 (17) C45—C46—C47—C48 176.9 (11) 

C20—C21—C22—C23 −0.1 (16) C47—C46—C45—C44 −177.7 (10) 

C34—C25—C26—C27 −2.6 (15) C9—C8—C17—C12 0.1 (14) 

C34—C29—C30—C31 −4.4 (16) C9—C8—C17—C16 −178.8 (10) 

 


