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Figure S1. PESA spectra of thin films of AS2 (upper) and AS1 (lower). The dashed-lines show the fits 
to extract ionisation potentials which correspond to the HOMO energy levels. 
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Table S1. Comparative optoelectronic properties of AS2 and AS1 

Material Absorption 
(Solution) 
λabs a /(nm) 

Extinction 
Coefficient 
(ε/(M−1·cm−1) 

Absorption
(Film) 

λabs b/onset 
/(nm) 

Energy Levels c 

(HOMOs/LUMOs) 
/(eV) 

Ebandgap/eV d 

Theoretical Experimental Theoretical Experimental
AS2 459 59,057 497/640 5.28/2.83 5.38/3.45 2.45 1.93 
AS1 436 49,125 470/570 5.34/2.55 5.56/3.39 2.79 2.17 

a UV–Vis absorption in chloroform solution; b Longest wavelength of UV–Vis absorption maxima for 
as-casted films from chloroform solutions; c Theoretical energy levels were calculated using the 
Gaussian 09 suite of programs and the B3LYP/6-311+G(d,p)//B3LYP/6-31G(d) level of theory. 
Experimental energy levels were measured/calculated using a combination of PESA and the optical 
absorption; d Optical band gaps were calculated/measured under similar conditions reported for c. 

 

 

Figure S2. TGA curves of AS2 (upper) and AS1 (lower). 
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Spectra of AS1 

 
Figure S3. 1H-NMR spectrum in CDCl3. 

 

Figure S4. 13C-NMR spectrum in CDCl3. 
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Figure S5. HRMS spectrum. 

Spectra of Intermediate 1 

 
Figure S6. IR spectrum. 



S5 

 
Figure S7. 1H-NMR spectrum in CD2Cl2. 

 
Figure S8. 13C-NMR spectrum in CD2Cl2. 
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Figure S9. LRMS spectrum. 

 
Figure S10. HRMS spectrum.  
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Spectra of AS2 

 
Figure S11. IR spectrum. 

 
Figure S12. 1H-NMR spectrum in CD2Cl2. 
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Figure S13. 13C-NMR spectrum in CDCl3. 

 
Figure S14. LRMS (MALDI-TOF) spectrum. 



S9 

 
Figure S15. HRMS spectrum. 
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Check CIF of AS2 

 
Figure S16. Cont. 
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Figure S16. Cont. 
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Figure S16. CIF of AS2. 
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Check CIF of aldehyde (1) 

 
Figure S17. Cont. 
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Figure S17. Cont. 
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Figure S17. CIF of aldehyde (1). 

Table S1. Fractional Atomic Coordinates (×104) and Equivalent Isotropic Displacement Parameters 
(Å2 × 103) for AS1. Ueq is defined as 1/3 of of the trace of the orthogonalised UIJ tensor. 

Atom x y z U(eq)
C1 5752.3(12) 4716(4) 3672.2(17) 30.3(6) 
C2 5829.3(13) 2697(4) 3808.0(18) 35.1(6) 
C3 5223.0(12) 1696(4) 3891.0(18) 32.6(6) 
C4 4675.4(12) 2960(4) 3813.6(16) 28.2(6) 
C5 3966.4(12) 2440(4) 3880.9(16) 27.0(6) 
C7 3111.3(13) −74(4) 4010.9(19) 35.4(7) 
C8 2621.7(12) 1390(4) 4097.2(18) 32.0(6) 
C9 2810.6(13) 3393(4) 4052.0(19) 36.7(7) 

C10 3470.5(13) 3895(4) 3938.4(18) 33.4(6) 
C11 3768.0(13) 449(4) 3913.5(18) 32.8(6) 
C12 1931.8(13) −686(4) 5047(2) 34.9(6) 
C13 2309.2(13) −395(4) 5974(2) 38.9(7) 
C14 2289.5(16) −1798(5) 6724(2) 52.8(8) 
C15 1904.4(16) −3467(5) 6581(3) 55.4(9) 
C16 1535.0(16) −3794(4) 5665(3) 55.1(9) 
C17 1546.8(14) −2421(4) 4886(2) 46.0(8) 
C18 1375.7(13) 1828(4) 3883(2) 36.0(6) 
C19 800.6(13) 1790(5) 4385(2) 45.0(7) 
C20 228.3(15) 2830(5) 4004(3) 57.1(9) 
C21 217.0(16) 3932(5) 3133(3) 61.4(10) 
C22 782.5(15) 3966(5) 2634(2) 52.8(8) 
C23 1354.5(14) 2913(4) 3002(2) 40.9(7) 
C24 6278.6(14) 6183(4) 3599.4(19) 36.0(6) 
N1 1964.5(10) 769(3) 4274.5(16) 38.5(6) 
O1 6199.3(9) 7976(3) 3532.4(13) 43.4(5) 
S1 4917.2(3) 5401.6(10) 3636.0(5) 32.8(2) 
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Table S2. Anisotropic Displacement Parameters (Å2 × 103) for AS1. The Anisotropic displacement 
factor exponent takes the form: -2π2[h2a*2U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U23 U13 U12

C1 27.6(14) 40.5(17) 22.5(13) −1.1(11) 1.5(10) 1.3(12) 
C2 30.0(14) 38.3(17) 36.8(15) −2.4(12) 3.2(11) 6.9(12) 
C3 31.3(14) 31.4(16) 35.1(15) −2.0(11) 4.1(11) 1.3(12) 
C4 33.2(14) 32.1(15) 18.8(13) −1.1(11) 1.2(10) 3.0(12) 
C5 26.8(13) 34.0(16) 20.1(12) 0.6(11) 2.2(10) 2.5(11) 
C7 32.1(15) 34.9(16) 39.2(16) 1.7(12) 4.2(12) −0.5(12) 
C8 25.9(14) 39.4(17) 30.5(14) 3.3(12) 2.1(11) 2.2(12) 
C9 28.2(14) 41.6(18) 40.3(16) −0.9(13) 3.8(12) 7.7(12) 

C10 34.3(15) 30.8(15) 34.8(15) 1.0(12) 3.7(11) 3.5(12) 
C11 30.6(14) 34.3(16) 33.5(15) 1.4(12) 4.4(11) 7.2(12) 
C12 26.2(14) 35.1(16) 44.3(16) −0.8(13) 7.7(12) 2.2(12) 
C13 34.5(16) 37.9(17) 44.3(17) 0.4(14) 4.1(12) −5.1(13) 
C14 49.5(19) 58(2) 51.3(19) 8.5(16) 7.3(14) 2.9(16) 
C15 51(2) 49(2) 70(2) 16.5(17) 19.0(17) 6.8(16) 
C16 45.0(19) 28.5(17) 97(3) −4.8(18) 29.9(19) −6.8(14) 
C17 32.9(16) 47(2) 58.3(19) −14.6(16) 6.7(13) −4.7(13) 
C18 28.7(15) 37.2(16) 41.1(16) −6.8(13) −0.3(12) 2.4(12) 
C19 30.7(16) 49.4(19) 54.9(19) −6.4(15) 4.8(13) −0.5(13) 
C20 30.1(16) 58(2) 83(2) −10.1(19) 5.0(16) 4.4(15) 
C21 38.0(19) 54(2) 87(3) −3.1(19) −15.8(17) 12.0(15) 
C22 45(2) 48(2) 61(2) −1.3(16) −10.7(16) 5.2(15) 
C23 34.1(15) 43.2(17) 44.0(17) −4.7(14) −1.5(12) 3.9(13) 
C24 34.1(15) 43.5(18) 30.1(15) −0.7(13) 2.7(11) −0.6(13) 
N1 23.0(12) 47.9(15) 43.7(14) 8.6(11) 0.7(10) 2.8(10) 
O1 45.2(12) 41.5(13) 43.0(12) 0.3(9) 2.5(9) −4.7(10) 
S1 30.1(4) 34.4(4) 33.6(4) 3.1(3) 2.5(3) 3.0(3) 

Table S3. Bond Lengths for AS1. 

Atom Atom Length/Å Atom Atom Length/Å 
C1 C2 1.365(4) C12 C13 1.392(4) 
C1 C24 1.445(4) C12 N1 1.428(3) 
C1 S1 1.720(2) C13 C14 1.379(4) 
C2 C3 1.396(4) C14 C15 1.353(4) 
C3 C4 1.373(3) C15 C16 1.377(5) 
C4 C5 1.467(3) C16 C17 1.392(4) 
C4 S1 1.722(3) C18 C23 1.384(4) 
C5 C11 1.387(4) C18 C19 1.395(4) 
C5 C10 1.393(3) C18 N1 1.417(3) 
C7 C11 1.374(3) C19 C20 1.381(4) 
C7 C8 1.394(4) C20 C21 1.379(5) 
C8 C9 1.391(4) C21 C22 1.376(5) 
C8 N1 1.419(3) C22 C23 1.380(4) 
C9 C10 1.382(4) C24 O1 1.208(3) 

C12 C17 1.391(4)    
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Table S4. Bond Angles for AS1. 

Atom Atom Atom Angle/˚ Atom Atom Atom Angle/˚
C2 C1 C24 127.3(2) C13 C12 N1 119.4(2) 
C2 C1 S1 111.1(2) C14 C13 C12 120.1(3) 

C24 C1 S1 121.6(2) C15 C14 C13 121.2(3) 
C1 C2 C3 113.4(2) C14 C15 C16 119.5(3) 
C4 C3 C2 112.8(2) C15 C16 C17 120.9(3) 
C3 C4 C5 127.7(2) C12 C17 C16 119.1(3) 
C3 C4 S1 111.02(19) C23 C18 C19 118.5(2) 
C5 C4 S1 121.25(18) C23 C18 N1 121.4(2) 

C11 C5 C10 117.3(2) C19 C18 N1 120.1(3) 
C11 C5 C4 120.5(2) C20 C19 C18 120.0(3) 
C10 C5 C4 122.2(2) C21 C20 C19 121.0(3) 
C11 C7 C8 120.8(3) C22 C21 C20 119.2(3) 
C9 C8 C7 118.3(2) C21 C22 C23 120.4(3) 
C9 C8 N1 123.2(2) C22 C23 C18 121.0(3) 
C7 C8 N1 118.5(2) O1 C24 C1 125.8(3) 

C10 C9 C8 120.2(2) C18 N1 C8 122.1(2) 
C9 C10 C5 121.8(3) C18 N1 C12 120.2(2) 
C7 C11 C5 121.6(2) C8 N1 C12 116.1(2) 

C17 C12 C13 119.1(3) C1 S1 C4 91.70(12) 
C17 C12 N1 121.5(3)         

Table S5. Torsion Angles for AS1. 

A B C D Angle/˚ A B C D Angle/˚ 
C24 C1 C2 C3 177.4(2) C23 C18 C19 C20 −0.4(4) 
S1 C1 C2 C3 −0.5(3) N1 C18 C19 C20 179.8(3) 
C1 C2 C3 C4 0.3(3) C18 C19 C20 C21 −0.7(5) 
C2 C3 C4 C5 −179.0(2) C19 C20 C21 C22 0.9(5) 
C2 C3 C4 S1 0.0(3) C20 C21 C22 C23 −0.1(5) 
C3 C4 C5 C11 −8.2(4) C21 C22 C23 C18 −0.9(5) 
S1 C4 C5 C11 172.89(18) C19 C18 C23 C22 1.2(4) 
C3 C4 C5 C10 170.3(2) N1 C18 C23 C22 −179.0(3) 
S1 C4 C5 C10 −8.7(3) C2 C1 C24 O1 −175.8(3) 

C11 C7 C8 C9 1.9(4) S1 C1 C24 O1 1.8(4) 
C11 C7 C8 N1 −175.1(2) C23 C18 N1 C8 28.6(4) 
C7 C8 C9 C10 −0.9(4) C19 C18 N1 C8 −151.6(3) 
N1 C8 C9 C10 176.0(2) C23 C18 N1 C12 −165.9(2) 
C8 C9 C10 C5 −1.0(4) C19 C18 N1 C12 13.9(4) 

C11 C5 C10 C9 1.8(4) C9 C8 N1 C18 36.5(4) 
C4 C5 C10 C9 −176.7(2) C7 C8 N1 C18 −146.6(2) 
C8 C7 C11 C5 −1.1(4) C9 C8 N1 C12 −129.5(3) 

C10 C5 C11 C7 −0.8(4) C7 C8 N1 C12 47.3(3) 
C4 C5 C11 C7 177.7(2) C17 C12 N1 C18 64.0(3) 

C17 C12 C13 C14 −1.1(4) C13 C12 N1 C18 −118.0(3) 
N1 C12 C13 C14 −179.2(2) C17 C12 N1 C8 −129.7(3) 
C12 C13 C14 C15 −0.4(5) C13 C12 N1 C8 48.3(3) 
C13 C14 C15 C16 1.3(5) C2 C1 S1 C4 0.41(19) 
C14 C15 C16 C17 −0.7(5) C24 C1 S1 C4 −177.6(2) 
C13 C12 C17 C16 1.7(4) C3 C4 S1 C1 −0.26(19) 
N1 C12 C17 C16 179.7(2) C5 C4 S1 C1 178.83(19)
C15 C16 C17 C12 −0.8(4)   
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Table S6. Fractional Atomic Coordinates (×104) and Equivalent Isotropic Displacement Parameters 
(Å2 × 103) for AS2. Ueq is defined as 1/3 of of the trace of the orthogonalised UIJ tensor. 

Atom x y z U(eq) 
Cl 7297(2) 8374.8(13) 4936.0(9) 108.9(5) 

Cl1 5445.2(18) 9262.2(9) 3228.2(8) 86.0(3) 
Cl5 8022(3) 10543.6(11) 4045.7(12) 121.1(5) 
S1 2804.4(8) 7696.3(5) 1111.9(4) 31.81(15) 
N1 10844(3) 5259.8(17) 2946.1(17) 43.8(5) 
N2 55(3) 9454(2) 2006.3(17) 50.1(6) 
C1 -4197(3) 9256.6(19) -540.2(17) 34.6(5) 
C2 -3211(3) 9486.8(17) 235.6(15) 28.8(4) 
C3 -4060(3) 10242.3(19) 770.1(16) 33.9(5) 
C4 -1349(3) 8959.6(17) 485.5(15) 29.2(4) 
C5 -550(3) 9224(2) 1335.1(17) 34.5(5) 
C6 -381(3) 8274.0(18) -23.9(16) 32.1(4) 
C7 1397(3) 7689.8(18) 144.0(16) 31.1(4) 
C8 2247(3) 7027.6(19) -454.4(18) 37.2(5) 
C9 3978(3) 6536.4(19) -137.8(18) 36.7(5) 

C10 4469(3) 6812.1(17) 715.9(15) 29.0(4) 
C11 6161(3) 6445.9(17) 1281.1(16) 30.6(4) 
C12 6292(3) 6674.8(19) 2197.7(17) 35.6(5) 
C13 7829(4) 6300(2) 2744.1(18) 38.5(5) 
C14 9294(3) 5680.9(19) 2394.7(17) 36.1(5) 
C15 9185(3) 5474(2) 1468.7(18) 38.6(5) 
C16 7644(3) 5854.4(19) 925.7(17) 34.9(5) 
C17 11744(3) 4241.5(19) 2801.9(17) 36.7(5) 
C18 13673(4) 4151(3) 2685(2) 52.1(7) 
C19 14551(5) 3157(4) 2576(2) 70.1(11) 
C20 13539(7) 2244(3) 2582(2) 74.2(12) 
C21 11637(7) 2323(3) 2676(2) 67.7(10) 
C22 10725(4) 3324(2) 2796(2) 48.7(6) 
C23 11500(3) 5811(2) 3678.0(17) 36.2(5) 
C24 11505(4) 6945(2) 3570.8(18) 39.9(5) 
C25 12169(4) 7464(2) 4288(2) 47.2(6) 
C26 12870(4) 6869(3) 5096(2) 52.8(7) 
C27 12874(4) 5751(3) 5196(2) 52.5(7) 
C28 12179(4) 5213(2) 4497(2) 43.7(6) 
C29 7506(6) 9217(3) 3893(3) 66.2(9) 
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Table S7. Anisotropic Displacement Parameters (Å2 × 103) for AS2. The Anisotropic displacement 
factor exponent takes the form: -2π2[h2a*2U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U23 U13 U12

Cl 102.2(9) 135.6(12) 77.8(8) 28.8(7) 13.5(7) −5.0(8) 
Cl1 102.7(8) 76.1(6) 78.3(7) −0.5(5) 1.5(6) −16.6(6) 
Cl5 156.3(14) 89.1(8) 131.6(13) −53.0(9) 17.4(10) −39.3(9) 
S1 31.6(3) 35.2(3) 28.4(3) −6.3(2) −4.1(2) 4.4(2) 
N1 45.1(11) 39.0(11) 48.6(13) −17.1(9) −20.6(10) 11.3(9) 
N2 47.1(12) 65.4(15) 38.6(12) −17.0(11) −9(1) 12.4(11) 
C1 35.3(11) 37.7(11) 31.7(11) −10.9(9) −4.2(9) 5.3(9) 
C2 29.1(9) 28.7(9) 27.9(10) −1.4(8) −1.8(8) 0.8(7) 
C3 35.3(11) 37.6(11) 29.4(11) −8.6(9) −6.4(9) 2.4(9) 
C4 30.3(9) 29.2(9) 27.1(10) −0.7(8) −4.0(8) −0.8(8) 
C5 33.1(10) 38.6(11) 31.0(11) −4.4(9) −1.7(8) 4.8(9) 
C6 32.2(10) 32.6(10) 31.7(11) −5.9(8) −6.1(8) 1.3(8) 
C7 31.9(10) 30.9(10) 30.3(11) −4.9(8) −5.5(8) 1.7(8) 
C8 40.3(12) 36.8(11) 35.8(12) −11.5(9) −11(1) 3.7(9) 
C9 37.4(11) 35.5(11) 38.5(12) −13.7(9) −7.5(9) 7.1(9) 

C10 30.9(10) 26.8(9) 29.1(10) −3.4(8) −4.2(8) 1.1(7) 
C11 32.7(10) 27.7(9) 31.7(11) −4.1(8) −3.7(8) −2.3(8) 
C12 35.4(11) 35.9(11) 36.1(12) −10.0(9) −6.2(9) 6.7(9) 
C13 42.4(12) 41.0(12) 33.1(12) −11.2(10) −9(1) 5.5(10) 
C14 36.7(11) 34.3(11) 37.9(12) −9.2(9) −9.6(9) 2.4(9) 
C15 35.6(11) 39.2(12) 42.3(13) −14.6(10) −7.5(10) 8.4(9) 
C16 37.3(11) 36.7(11) 31.5(11) −9.3(9) −6.3(9) 2.6(9) 
C17 41.2(12) 34.6(11) 33.8(12) −6.5(9) −8.0(9) 6.7(9) 
C18 42.6(14) 67.9(19) 45.4(16) −9.4(14) −4.4(12) 4.7(13) 
C19 58.9(19) 102(3) 48.4(18) −22.2(19) −6.5(15) 37(2) 
C20 108(3) 67(2) 45.2(18) −20.7(16) −21.9(19) 47(2) 
C21 120(3) 37.2(14) 46.0(17) −7.0(12) −14.3(19) −2.0(17) 
C22 57.4(16) 41.5(13) 47.6(16) −5.6(11) −3.5(13) −5.2(12) 
C23 36.5(11) 37.2(11) 35.8(12) −9.9(9) −7.0(9) 1.5(9) 
C24 44.3(13) 40.0(12) 36.0(12) −7.9(10) −2.4(10) −1.7(10) 
C25 52.8(15) 45.8(14) 46.3(15) −16.3(12) 0.9(12) −8.1(12) 
C26 51.9(16) 66.7(19) 44.9(16) −24.5(14) −7.0(12) −8.0(14) 
C27 51.5(15) 68.7(19) 36.6(14) −6.9(13) −10.7(12) 2.5(14) 
C28 44.6(13) 42.2(13) 43.5(14) −3.5(11) −10.9(11) −0.1(11) 
C29 82(2) 59.1(19) 57(2) −10.7(16) 19.0(17) 1.0(17) 
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Table S8. Bond Lengths for AS2. 

Atom Atom Length/Å Atom Atom Length/Å 
Cl C29 1.733(4) C10 C11 1.480(3) 
Cl1 C29 1.758(4) C11 C16 1.389(3) 
Cl5 C29 1.738(4) C11 C12 1.397(3) 
S1 C10 1.716(2) C12 C13 1.380(3) 
S1 C7 1.730(2) C13 C14 1.394(3) 
N1 C14 1.405(3) C14 C15 1.401(3) 
N1 C17 1.417(3) C15 C16 1.382(3) 
N1 C23 1.425(3) C17 C22 1.381(4) 
N2 C5 1.140(3) C17 C18 1.390(4) 
C1 C3 1 1.383(3) C18 C19 1.371(5) 
C1 C2 1.397(3) C19 C20 1.372(6) 
C2 C3 1.397(3) C20 C21 1.366(6) 
C2 C4 1.475(3) C21 C22 1.393(4) 
C3 C1 1 1.383(3) C23 C24 1.386(3) 
C4 C6 1.352(3) C23 C28 1.390(4) 
C4 C5 1.441(3) C24 C25 1.386(4) 
C6 C7 1.432(3) C25 C26 1.380(4) 
C7 C8 1.381(3) C26 C27 1.367(5) 
C8 C9 1.400(3) C27 C28 1.388(4) 
C9 C10 1.376(3)       

1 1 − X, 2 − Y, −Z. 

Table S9. Bond Angles for AS2. 

Atom Atom Atom Angle/˚ Atom Atom Atom Angle/˚ 
C10 S1 C7 92.58(10) C12 C13 C14 120.7(2) 
C14 N1 C17 119.77(19) C13 C14 C15 118.2(2) 
C14 N1 C23 121.57(19) C13 C14 N1 121.8(2) 
C17 N1 C23 118.61(19) C15 C14 N1 120.0(2) 
C3 1 C1 C2 121.3(2) C16 C15 C14 120.7(2) 
C1 C2 C3 117.25(19) C15 C16 C11 121.2(2) 
C1 C2 C4 121.8(2) C22 C17 C18 119.2(3) 
C3 C2 C4 120.97(19) C22 C17 N1 120.5(2) 

C1 1 C3 C2 121.4(2) C18 C17 N1 120.2(2) 
C6 C4 C5 119.67(19) C19 C18 C17 120.2(3) 
C6 C4 C2 124.7(2) C18 C19 C20 120.5(3) 
C5 C4 C2 115.61(19) C21 C20 C19 120.1(3) 
N2 C5 C4 178.5(3) C20 C21 C22 120.2(3) 
C4 C6 C7 130.6(2) C17 C22 C21 119.8(3) 
C8 C7 C6 124.4(2) C24 C23 C28 119.6(2) 
C8 C7 S1 109.62(16) C24 C23 N1 120.4(2) 
C6 C7 S1 125.96(17) C28 C23 N1 120.0(2) 
C7 C8 C9 114.1(2) C23 C24 C25 119.4(2) 

C10 C9 C8 112.6(2) C26 C25 C24 121.0(3) 
C9 C10 C11 128.6(2) C27 C26 C25 119.4(2) 
C9 C10 S1 111.14(16) C26 C27 C28 120.7(3) 

C11 C10 S1 120.25(16) C27 C28 C23 119.9(3) 
C16 C11 C12 118.1(2) Cl C29 Cl5 112.8(2) 
C16 C11 C10 121.4(2) Cl C29 Cl1 110.7(2) 
C12 C11 C10 120.5(2) Cl5 C29 Cl1 109.2(2) 
C13 C12 C11 121.1(2)   

1 1 − X, 2 − Y, −Z. 
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Table S10. Torsion Angles for AS2. 

A B C D Angle/˚ A B C D Angle/˚
C31 C1 C2 C3 0.1(4) C17 N1 C14 C15 −32.7(4) 
C31 C1 C2 C4 −179.8(2) C23 N1 C14 C15 149.9(3) 
C1 C2 C3 C11 −0.1(4) C13 C14 C15 C16 −1.4(4) 
C4 C2 C3 C11 179.8(2) N1 C14 C15 C16 178.0(2) 
C1 C2 C4 C6 4.2(4) C14 C15 C16 C11 −0.3(4) 
C3 C2 C4 C6 −175.7(2) C12 C11 C16 C15 1.9(4) 
C1 C2 C4 C5 −176.3(2) C10 C11 C16 C15 −177.2(2) 
C3 C2 C4 C5 3.8(3) C14 N1 C17 C22 −52.5(4) 
C5 C4 C6 C7 2.3(4) C23 N1 C17 C22 125.1(3) 
C2 C4 C6 C7 −178.3(2) C14 N1 C17 C18 128.9(3) 
C4 C6 C7 C8 −178.5(3) C23 N1 C17 C18 −53.5(4) 
C4 C6 C7 S1 1.6(4) C22 C17 C18 C19 −0.8(4) 

C10 S1 C7 C8 −0.8(2) N1 C17 C18 C19 177.8(3) 
C10 S1 C7 C6 179.2(2) C17 C18 C19 C20 −0.1(5) 
C6 C7 C8 C9 −179.6(2) C18 C19 C20 C21 1.5(5) 
S1 C7 C8 C9 0.3(3) C19 C20 C21 C22 −2.1(5) 
C7 C8 C9 C10 0.5(3) C18 C17 C22 C21 0.2(4) 
C8 C9 C10 C11 178.8(2) N1 C17 C22 C21 −178.4(3) 
C8 C9 C10 S1 −1.0(3) C20 C21 C22 C17 1.3(5) 
C7 S1 C10 C9 1.03(19) C14 N1 C23 C24 −38.4(4) 
C7 S1 C10 C11 −178.84(19) C17 N1 C23 C24 144.1(3) 
C9 C10 C11 C16 9.1(4) C14 N1 C23 C28 143.1(3) 
S1 C10 C11 C16 −171.08(18) C17 N1 C23 C28 −34.4(4) 
C9 C10 C11 C12 −170.0(2) C28 C23 C24 C25 −0.8(4) 
S1 C10 C11 C12 9.9(3) N1 C23 C24 C25 −179.3(3) 

C16 C11 C12 C13 −1.7(4) C23 C24 C25 C26 1.8(4) 
C10 C11 C12 C13 177.4(2) C24 C25 C26 C27 −1.3(5) 
C11 C12 C13 C14 0.0(4) C25 C26 C27 C28 −0.1(5) 
C12 C13 C14 C15 1.6(4) C26 C27 C28 C23 1.1(5) 
C12 C13 C14 N1 −177.9(2) C24 C23 C28 C27 −0.7(4) 
C17 N1 C14 C13 146.8(3) N1 C23 C28 C27 177.9(3) 
C23 N1 C14 C13 −30.7(4)          

 


