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NMR spectra 

 

Fig. S1 1H-NMR spectrum of compound 3RR in CDCl3. 

 

Fig. S2 13C-NMR spectrum of compound 3RR in CDCl3. 
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Fig. S3 1H-NMR spectrum of compound 5RR in CDCl3. 

 

Fig. S4 13C-NMR spectrum of compound 5RR in CDCl3. 
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Fig. S5 1H-NMR spectrum of compound 6RR in CDCl3, with a zoom on the aromatic area in the inset.  

 

Fig. S6 13C-NMR spectrum of compound 6RR in CDCl3. 
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Fig. S7 1H-NMR spectrum of compound 8 in CDCl3. 

 

Fig. S8 13C-NMR spectrum of compound 8 in CDCl3. 
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X-ray structure determinations 
Compound 3RR 

  

Fig. S9 Molecular structure of compound 3RR in the crystal phase, as result of single crystal X-ray diffraction experiment, with 
atom numbering (hydrogen omitted for clarity in the left picture, and shown separately in the right one). 

 

Fig. S10 Crystal packing of compound 3RR in the crystal phase, as result of single crystal X-ray diffraction experiment. 

Table S1 Detailed crystallographic data. 

 3RR 8 

Chemical formula C74H56N2O2 C72H52N2O2 

Mr 1005.20 977.23 

Crystal system, space group Triclinic,  P1 Triclinic,  P–1 



7 
 

Temperature (K) 295.0(1) 150.00(10) 

a, b, c (Å) 9.6227(6), 11.8766(7), 12.5108(7) 9.5751(8), 11.3199(9), 12.5471(10) 

α, β,  (°) 71.825(5), 82.689(5), 87.595(5) 72.459(7), 83.128(6), 84.843(6) 

V (Å3) 1347.41(14) 1285.34(18) 

Z 1 1 

ρcalc (g.cm-³) 1.239 1.2624 

 (Cu K) (mm-1) 0.567  0.581 

 

No. of measured, independent and 

 observed [I > 2(I)] reflections 

19767 / 9494 9638 / 4845 

Flack parameter 0.0(7) - 

Rint 0.0448 0.0438 

R[I > 2(I)] R1 = 0.0432, wR2 = 0.0962, R1 = 0.0471, wR2 = 0.1039 

wR(F2), all data wR2 = 0.1099 wR2 = 0.1190 

S(F2),c all data 0.884 1.045 

CCDC number 2237602 2237603 

 

Table S2 Bond Lengths for compound 3RR in the crystal phase. 

Atoms 1,2 d 1,2 [Å] Atoms 1,2 d 1,2 [Å] 

C1—C2 1.369(8) C35—H35 0.9300 

C1—N1 1.404(7) C36—H36 0.9300 

C1—C23 1.462(7) C37—C38 1.374(9) 

C2—C5 1.411(4) C37—C42 1.408(9) 

C2—C3 1.440(8) C38—C39 1.396(8) 

C3—O2 1.212(7) C38—H38 0.9300 

C3—N2 1.444(6) C39—C40 1.381(11) 

C4—C5 1.371(7) C39—H39 0.9300 

C4—N2 1.391(7) C40—C41 1.374(11) 

C4—C49 1.477(7) C40—H40 0.9300 

C5—C6 1.456(8) C41—C42 1.383(9) 

C6—O1 1.229(7) C41—H41 0.9300 

C6—N1 1.419(6) C42—H42 0.9300 

C7—N1 1.473(7) C43—C44 1.39(1) 

C7—C9 1.497(9) C43—C48 1.393(10) 

C7—C8 1.540(8) C44—C45 1.378(10) 

C7—H7 0.9800 C44—H44 0.9300 

C8—H8A 0.9600 C45—C46 1.377(14) 

C8—H8B 0.9600 C45—H45 0.9300 

C8—H8C 0.9600 C46—C47 1.375(15) 

C9—C10 1.374(8) C46—H46 0.9300 

C9—C14 1.377(9) C47—C48 1.384(10) 

C10—C11 1.427(10) C47—H47 0.9300 

C10—H10 0.9300 C48—H48 0.9300 

C11—C12 1.358(11) C49—C54 1.380(8) 

C11—H11 0.9300 C49—C50 1.392(8) 

C12—C13 1.379(9) C50—C51 1.388(7) 

C12—H12 0.9300 C50—H50 0.9300 

C13—C14 1.38(1) C51—C52 1.382(8) 

C13—H13 0.9300 C51—H51 0.9300 

C14—H14 0.9300 C52—C53 1.391(8) 

C15—N2 1.478(7) C52—C55 1.535(7) 

C15—C16 1.493(8) C53—C54 1.396(7) 

C15—C17 1.526(9) C53—H53 0.9300 

C15—H15 0.9800 C54—H54 0.9300 

C16—H16A 0.9600 C55—C56 1.366(9) 
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C16—H16B 0.9600 C55—C69 1.450(8) 

C16—H16C 0.9600 C56—C57 1.502(8) 

C17—C18 1.362(9) C56—C63 1.504(8) 

C17—C22 1.407(8) C57—C58 1.385(9) 

C18—C19 1.378(9) C57—C62 1.404(10) 

C18—H18 0.9300 C58—C59 1.380(9) 

C19—C20 1.384(10) C58—H58 0.9300 

C19—H19 0.9300 C59—C60 1.358(12) 

C20—C21 1.372(11) C59—H59 0.9300 

C20—H20 0.9300 C60—C61 1.412(12) 

C21—C22 1.328(10) C60—H60 0.9300 

C21—H21 0.9300 C61—C62 1.35(1) 

C22—H22 0.9300 C61—H61 0.9300 

C23—C24 1.393(8) C62—H62 0.9300 

C23—C28 1.400(8) C63—C68 1.372(9) 

C24—C25 1.370(7) C63—C64 1.39(1) 

C24—H24 0.9300 C64—C65 1.393(8) 

C25—C26 1.393(8) C64—H64 0.9300 

C25—H25 0.9300 C65—C66 1.338(11) 

C26—C27 1.399(8) C65—H65 0.9300 

C26—C29 1.489(7) C66—C67 1.413(12) 

C27—C28 1.383(7) C66—H66 0.9300 

C27—H27 0.9300 C67—C68 1.368(9) 

C28—H28 0.9300 C67—H67 0.9300 

C29—C30 1.350(8) C68—H68 0.9300 

C29—C43 1.494(8) C69—C70 1.372(10) 

C30—C37 1.488(7) C69—C74 1.395(9) 

C30—C31 1.494(8) C70—C71 1.378(9) 

C31—C36 1.383(9) C70—H70 0.9300 

C31—C32 1.403(9) C71—C72 1.344(12) 

C32—C33 1.372(9) C71—H71 0.9300 

C32—H32 0.9300 C72—C73 1.386(13) 

C33—C34 1.373(11) C72—H72 0.9300 

C33—H33 0.9300 C73—C74 1.383(9) 

C34—C35 1.358(11) C73—H73 0.9300 

C34—H34 0.9300 C74—H74 0.9300 

C35—C36 1.415(10)   

 

Table S3 Bond Angles for compound 3RR in the crystal phase. 

Atoms 1,2,3 Angle 1,2,3 [°] Atoms 1,2,3  Angle 1,2,3 [°] 

C2—C1—N1 107.4(4) C38—C37—C42  119.1(5) 

C2—C1—C23 126.8(5) C38—C37—C30  121.0(5) 

N1—C1—C23 125.8(5) C42—C37—C30  119.7(6) 

C1—C2—C5 110.3(4) C37—C38—C39  120.2(6) 

C1—C2—C3 140.7(5) C37—C38—H38  119.900 

C5—C2—C3 108.9(3) C39—C38—H38  119.900 

O2—C3—C2 133.8(5) C40—C39—C38  120.8(7) 

O2—C3—N2 122.8(5) C40—C39—H39  119.600 

C2—C3—N2 103.4(4) C38—C39—H39  119.600 

C5—C4—N2 108.0(4) C41—C40—C39  118.9(6) 

C5—C4—C49 125.4(5) C41—C40—H40  120.600 

N2—C4—C49 126.5(5) C39—C40—H40  120.600 

C4—C5—C2 109.1(4) C40—C41—C42  121.3(7) 

C4—C5—C6 143.7(5) C40—C41—H41  119.300 

C2—C5—C6 107.2(3) C42—C41—H41  119.300 

O1—C6—N1 122.8(5) C41—C42—C37  119.7(7) 

O1—C6—C5 132.3(5) C41—C42—H42  120.200 

N1—C6—C5 104.8(4) C37—C42—H42  120.200 

N1—C7—C9 112.9(5) C44—C43—C48  117.8(6) 

N1—C7—C8 111.8(4) C44—C43—C29  122.5(6) 

C9—C7—C8 113.2(5) C48—C43—C29  119.7(6) 

N1—C7—H7 106.100 C45—C44—C43  121.6(8) 

C9—C7—H7 106.100 C45—C44—H44  119.200 

C8—C7—H7 106.100 C43—C44—H44  119.200 

C7—C8—H8A 109.500 C46—C45—C44  119.9(8) 
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C7—C8—H8B 109.500 C46—C45—H45  120.000 

H8A—C8—H8B 109.500 C44—C45—H45  120.000 

C7—C8—H8C 109.500 C47—C46—C45  119.5(7) 

H8A—C8—H8C 109.500 C47—C46—H46  120.300 

H8B—C8—H8C 109.500 C45—C46—H46  120.300 

C10—C9—C14 118.1(7) C46—C47—C48  120.8(9) 

C10—C9—C7 118.2(6) C46—C47—H47  119.600 

C14—C9—C7 123.7(5) C48—C47—H47  119.600 

C9—C10—C11 119.8(7) C47—C48—C43  120.4(8) 

C9—C10—H10 120.100 C47—C48—H48  119.800 

C11—C10—H10 120.100 C43—C48—H48  119.800 

C12—C11—C10 120.7(6) C54—C49—C50  117.5(5) 

C12—C11—H11 119.700 C54—C49—C4  117.6(5) 

C10—C11—H11 119.700 C50—C49—C4  124.7(5) 

C11—C12—C13 119.1(7) C51—C50—C49  121.1(5) 

C11—C12—H12 120.400 C51—C50—H50  119.500 

C13—C12—H12 120.400 C49—C50—H50  119.500 

C12—C13—C14 120.2(7) C52—C51—C50  121.1(5) 

C12—C13—H13 119.900 C52—C51—H51  119.400 

C14—C13—H13 119.900 C50—C51—H51  119.400 

C9—C14—C13 122.0(6) C51—C52—C53  118.4(5) 

C9—C14—H14 119.000 C51—C52—C55  120.7(5) 

C13—C14—H14 119.000 C53—C52—C55  120.8(5) 

N2—C15—C16 112.2(5) C52—C53—C54  119.9(5) 

N2—C15—C17 111.4(6) C52—C53—H53  120.100 

C16—C15—C17 117.1(4) C54—C53—H53  120.100 

N2—C15—H15 105.000 C49—C54—C53  122.0(5) 

C16—C15—H15 105.000 C49—C54—H54  119.000 

C17—C15—H15 105.000 C53—C54—H54  119.000 

C15—C16—H16A 109.500 C56—C55—C69  126.7(5) 

C15—C16—H16B 109.500 C56—C55—C52  118.2(5) 

H16A—C16—H16B 109.500 C69—C55—C52  115.0(5) 

C15—C16—H16C 109.500 C55—C56—C57  123.3(5) 

H16A—C16—H16C 109.500 C55—C56—C63  121.7(5) 

H16B—C16—H16C 109.500 C57—C56—C63  115.1(5) 

C18—C17—C22 117.0(6) C58—C57—C62  118.2(6) 

C18—C17—C15 121.3(5) C58—C57—C56  121.4(6) 

C22—C17—C15 121.3(6) C62—C57—C56  120.5(6) 

C17—C18—C19 121.5(6) C59—C58—C57  120.6(7) 

C17—C18—H18 119.200 C59—C58—H58  119.700 

C19—C18—H18 119.200 C57—C58—H58  119.700 

C18—C19—C20 119.6(7) C60—C59—C58  120.5(8) 

C18—C19—H19 120.200 C60—C59—H59  119.800 

C20—C19—H19 120.200 C58—C59—H59  119.800 

C21—C20—C19 119.3(7) C59—C60—C61  120.0(7) 

C21—C20—H20 120.400 C59—C60—H60  120.000 

C19—C20—H20 120.400 C61—C60—H60  120.000 

C22—C21—C20 120.5(7) C62—C61—C60  119.3(8) 

C22—C21—H21 119.800 C62—C61—H61  120.300 

C20—C21—H21 119.800 C60—C61—H61  120.300 

C21—C22—C17 122.1(8) C61—C62—C57  121.4(7) 

C21—C22—H22 118.900 C61—C62—H62  119.300 

C17—C22—H22 118.900 C57—C62—H62  119.300 

C24—C23—C28 119.3(5) C68—C63—C64  117.2(5) 

C24—C23—C1 117.0(5) C68—C63—C56  123.2(6) 

C28—C23—C1 123.3(5) C64—C63—C56  119.6(6) 

C25—C24—C23 120.2(5) C63—C64—C65  120.4(6) 

C25—C24—H24 119.900 C63—C64—H64  119.800 

C23—C24—H24 119.900 C65—C64—H64  119.800 

C24—C25—C26 121.6(5) C66—C65—C64  121.8(7) 

C24—C25—H25 119.200 C66—C65—H65  119.100 

C26—C25—H25 119.200 C64—C65—H65  119.100 

C25—C26—C27 118.0(5) C65—C66—C67  118.6(6) 

C25—C26—C29 120.3(5) C65—C66—H66  120.700 

C27—C26—C29 121.7(5) C67—C66—H66  120.700 

C28—C27—C26 121.2(5) C68—C67—C66  119.2(7) 

C28—C27—H27 119.400 C68—C67—H67  120.400 
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C26—C27—H27 119.400 C66—C67—H67  120.400 

C27—C28—C23 119.6(5) C67—C68—C63  122.8(7) 

C27—C28—H28 120.200 C67—C68—H68  118.600 

C23—C28—H28 120.200 C63—C68—H68  118.600 

C30—C29—C26 121.8(5) C70—C69—C74  116.8(6) 

C30—C29—C43 123.6(5) C70—C69—C55  123.1(6) 

C26—C29—C43 114.6(5) C74—C69—C55  120.1(7) 

C29—C30—C37 124.1(5) C69—C70—C71  122.5(7) 

C29—C30—C31 121.1(5) C69—C70—H70  118.800 

C37—C30—C31 114.8(5) C71—C70—H70  118.800 

C36—C31—C32 118.3(6) C72—C71—C70  119.6(8) 

C36—C31—C30 120.4(6) C72—C71—H71  120.200 

C32—C31—C30 121.2(6) C70—C71—H71  120.200 

C33—C32—C31 121.0(6) C71—C72—C73  120.6(7) 

C33—C32—H32 119.500 C71—C72—H72  119.700 

C31—C32—H32 119.500 C73—C72—H72  119.700 

C32—C33—C34 120.5(7) C74—C73—C72  118.9(7) 

C32—C33—H33 119.800 C74—C73—H73  120.600 

C34—C33—H33 119.800 C72—C73—H73  120.600 

C35—C34—C33 119.9(7) C73—C74—C69  121.3(8) 

C35—C34—H34 120.000 C73—C74—H74  119.300 

C33—C34—H34 120.000 C69—C74—H74  119.300 

C34—C35—C36 120.7(8) C1—N1—C6  110.4(4) 

C34—C35—H35 119.700 C1—N1—C7  124.5(4) 

C36—C35—H35 119.700 C6—N1—C7  125.1(5) 

C31—C36—C35 119.6(7) C4—N2—C3  110.5(4) 

C31—C36—H36 120.200 C4—N2—C15  131.4(4) 

C35—C36—H36 120.200 C3—N2—C15  117.2(4) 

 

 

 

Compound 8 

  

Fig. S11 Molecular structure of compound 8 in the crystal phase, as result of single crystal X-ray diffraction experiment, with 
atom numbering (hydrogen omitted for clarity in the left picture, and separately numbered in the right one). 
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Fig. S12 Crystal packing of compound 8 in the crystal phase, as result of single crystal X-ray diffraction experiment. 

 

Table S4 Bond Lengths for compound 8 in the crystal phase. 

Atoms 1,2 d 1,2 [Å] Atoms 1,2 d 1,2 [Å] 

O1—C2 1.221(2) C27—C28 1.398(3) 

N1—C1 1.390(2) C30—H30 0.9500 

N1—C2 1.427(2) C30—C29 1.390(3) 

N1—C4 1.452(2) C32—H32 0.9500 

C11—C12 1.404(3) C32—C33 1.383(3) 

C11—C1 1.461(3) C4—H4a 0.9900 

C11—C16 1.395(3) C4—H4b 0.9900 

C25—C26 1.395(3) C28—H28 0.9500 

C25—C24 1.488(3) C28—C29 1.378(3) 

C25—C30 1.402(3) C29—H29 0.9500 

C15—H15 0.9500 C6—H6 0.9500 

C15—C16 1.377(3) C6—C7 1.389(3) 

C15—C14 1.399(3) C19—H19 0.9500 

C3—C3i 1.420(4) C19—C20 1.385(3) 

C3—C1 1.377(3) C10—H10 0.9500 

C3—C2i 1.450(3) C10—C9 1.377(3) 

C12—H12 0.9500 C36—H36 0.9500 

C12—C13 1.386(3) C36—C35 1.387(3) 

C16—H16 0.9500 C35—H35 0.9500 

C5—C4 1.513(3) C35—C34 1.380(3) 

C5—C6 1.384(3) C9—H9 0.9500 

C5—C10 1.396(3) C9—C8 1.383(4) 

C17—C18 1.496(3) C23—H23 0.9500 

C17—C24 1.359(3) C23—C22 1.392(3) 

C17—C14 1.488(3) C33—H33 0.9500 

C31—C24 1.496(3) C33—C34 1.384(4) 

C31—C32 1.395(3) C7—H7 0.9500 

C31—C36 1.392(3) C7—C8 1.396(3) 

C13—H13 0.9500 C34—H34 0.9500 

C13—C14 1.397(3) C8—H8 0.9500 

C18—C19 1.394(3) C20—H20 0.9500 
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C18—C23 1.392(3) C20—C21 1.384(4) 

C26—H26 0.9500 C22—H22 0.9500 

C26—C27 1.379(3) C22—C21 1.381(4) 

C27—H27 0.9500 C21—H21 0.9500 

 

Table S5 Bond Angles for compound 8 in the crystal phase. 

Atoms 1,2,3 Angle 1,2,3 [°] Atoms 1,2,3 Angle 1,2,3 [°] 

C2—N1—C1 111.63(15) C33—C32—C31 120.7(2) 

C4—N1—C1 128.06(16) C33—C32—H32 119.65(14) 

C4—N1—C2 120.07(15) C5—C4—N1 114.07(17) 

C1—C11—C12 123.32(18) H4a—C4—N1 108.74(10) 

C16—C11—C12 118.40(17) H4a—C4—C5 108.74(10) 

C16—C11—C1 118.03(16) H4b—C4—N1 108.74(10) 

C24—C25—C26 121.55(18) H4b—C4—C5 108.74(10) 

C30—C25—C26 118.16(18) H4b—C4—H4a 107.600 

C30—C25—C24 120.16(18) H28—C28—C27 120.23(12) 

C16—C15—H15 119.33(12) C29—C28—C27 119.54(19) 

C14—C15—H15 119.33(11) C29—C28—H28 120.23(12) 

C14—C15—C16 121.35(18) C28—C29—C30 120.5(2) 

C2i—C3—C1 142.40(18) H29—C29—C30 119.77(13) 

H12—C12—C11 119.93(11) H29—C29—C28 119.77(12) 

C13—C12—C11 120.14(18) H6—C6—C5 119.49(12) 

C13—C12—H12 119.93(11) C7—C6—C5 121.0(2) 

C11—C1—N1 125.61(16) C7—C6—H6 119.49(14) 

C3—C1—N1 107.30(16) H19—C19—C18 119.45(12) 

C3—C1—C11 127.06(18) C20—C19—C18 121.1(2) 

C15—C16—C11 120.93(17) C20—C19—H19 119.45(15) 

H16—C16—C11 119.53(10) H10—C10—C5 119.73(14) 

H16—C16—C15 119.53(11) C9—C10—C5 120.5(2) 

C6—C5—C4 122.04(17) C9—C10—H10 119.73(13) 

C10—C5—C4 119.12(19) H36—C36—C31 119.50(11) 

C10—C5—C6 118.8(2) C35—C36—C31 121.0(2) 

C24—C17—C18 123.21(16) C35—C36—H36 119.50(14) 

C14—C17—C18 114.90(16) H35—C35—C36 120.11(14) 

C14—C17—C24 121.86(17) C34—C35—C36 119.8(2) 

C32—C31—C24 121.11(19) C34—C35—H35 120.11(13) 

C36—C31—C24 120.57(18) H9—C9—C10 119.75(13) 

C36—C31—C32 118.31(18) C8—C9—C10 120.5(2) 

H13—C13—C12 119.22(11) C8—C9—H9 119.75(13) 

C14—C13—C12 121.55(17) H23—C23—C18 119.78(12) 

C14—C13—H13 119.22(10) C22—C23—C18 120.4(2) 

C19—C18—C17 120.58(18) C22—C23—H23 119.78(15) 

C23—C18—C17 120.83(18) H33—C33—C32 119.95(14) 

C23—C18—C19 118.49(18) C34—C33—C32 120.1(2) 

H26—C26—C25 119.40(11) C34—C33—H33 119.95(13) 

C27—C26—C25 121.21(19) H7—C7—C6 120.30(14) 

C27—C26—H26 119.40(13) C8—C7—C6 119.4(2) 

C17—C24—C25 123.38(17) C8—C7—H7 120.30(15) 

C31—C24—C25 115.49(16) C33—C34—C35 120.0(2) 

C31—C24—C17 121.11(17) H34—C34—C35 119.98(13) 

N1—C2—O1 122.35(17) H34—C34—C33 119.98(13) 

C3i—C2—O1 134.15(17) C7—C8—C9 119.7(2) 

C3i—C2—N1 103.50(15) H8—C8—C9 120.15(13) 

C17—C14—C15 121.28(18) H8—C8—C7 120.15(15) 

C13—C14—C15 117.55(17) H20—C20—C19 120.14(15) 

C13—C14—C17 121.17(17) C21—C20—C19 119.7(2) 

H27—C27—C26 119.97(13) C21—C20—H20 120.14(14) 

C28—C27—C26 120.1(2) H22—C22—C23 119.92(15) 

C28—C27—H27 119.97(12) C21—C22—C23 120.2(2) 

H30—C30—C25 119.72(12) C21—C22—H22 119.92(14) 

C29—C30—C25 120.6(2) C22—C21—C20 120.1(2) 

C29—C30—H30 119.72(13) H21—C21—C20 119.97(14) 

H32—C32—C31 119.65(12) H21—C21—C22 119.97(14) 
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(i) 2-x, 1-y, 1-z. 
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DFT and TD-DFT calculations 
Compound 2RR 

  

Fig. S13 Two views of the optimized geometry of compound 2RR with atom numbering scheme. 

Total molecular energy      -6717.61405 hartrees 
HOMO number       165 
LUMO+1 energies      -1.22 eV 
LUMO energies      -2.76 eV 
HOMO energies      -5.86 eV 
HOMO-1 energies      -7.22 eV 
Geometry optimization specific results 
Converged nuclear repulsion energy    5377.77649 Hartrees 
Frequency and Thermochemistry specific results 
Number of negative frequencies    0 
Sum of electronic and zero-point energy   -6717.09833 Hartrees 
Sum of electronic and thermal energies at 298.15 K  -6717.06360 Hartrees 
Enthalpy at 298.15 K      -6717.06266 Hartrees 
Gibbs free energy at 298.15 K     -6717.17088 Hartrees 
Entropy at 298.15 K      0.00036 Hartrees 
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Fig. S14 Representation of the Molecular Electrostatic Potential of 2RR mapped on the electron density (cutoff 

value of 0.002 e-/bohr3). Red, blue and green regions correspond to the most negative (< -0.1 a.u.), the most 

positive potentials (> 0.1 a.u.) and intermediate values respectively. 

 

 

Fig. S15 Representation of the HOMO of 2RR from two points of view. 
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Fig. S16 Representation of the LUMO of 2RR from two points of view. 

 

Fig. S17 Representation of the HOMO–1 of 2RR from two points of view. 

 

Fig. S18 Representation of the LUMO+1 of 2RR from two points of view. 

 



18 
 

 

 

 

 

 

Fig. S19 Simulated spectra for compound 2RR, obtained with gaussian broadening (FWHM = 3000 cm-1): a) UV-visible 
absorption and b) Circular Dichroism spectrum. 

 

Fig. S20 Representation of the Electron Density Difference (EDD) associated to the strongest transitions calculated for the 
compound 2RR: a) S0-S1; b) S0-S7; excited electrons and holes indicated by green and white surfaces, respectively. 
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Compound 2SS 

  

Fig. S21 Two views of the optimized geometry of compound 2SS with atom numbering scheme. 

Total molecular energy       -6717.61405 hartrees 
HOMO number        165 
LUMO+1 energies       -1.22 eV 
LUMO energies       -2.76 eV 
HOMO energies       -5.86 eV 
HOMO-1 energies       -7.22 eV 
Geometry optimization specific results 
Converged nuclear repulsion energy     5377.77692 Hartrees 
Frequency and Thermochemistry specific results 
Number of negative frequencies    0 
Sum of electronic and zero-point energy    -6717.09833 Hartrees 
Sum of electronic and thermal energies at 298.15 K   -6717.06360 Hartrees 
Enthalpy at 298.15 K       -6717.06266 Hartrees 
Gibbs free energy at 298.15 K      -6717.17088 Hartrees 
Entropy at 298.15 K       0.00036 Hartrees 
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Fig. S22 Representation of the Molecular Electrostatic Potential of 2SS mapped on the electron density (cutoff 

value of 0.002 e-/bohr3). Red, blue and green regions correspond to the most negative (< -0.1 a.u.), the most 

positive potentials (> 0.1 a.u.) and intermediate values respectively. 

 

Fig. S23 Representation of the HOMO of 2SS from two points of view. 

 

Fig. S24 Representation of the LUMO of 2SS from two points of view. 
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Fig. S25 Representation of the HOMO–1 of 2SS from two points of view. 

 

Fig. S26 Representation of the LUMO+1 of 2SS from two points of view. 
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    a)     b) 

Fig. S27 Simulated spectra for compound 2SS, obtained with gaussian broadening (FWHM = 3000 cm-1): a) UV-
visible absorption and b) Circular Dichroism spectrum. 

 

Fig. S28 Representation of the Electron Density Difference (EDD) associated to the strongest transitions calculated for the 
compound 2SS: a) S0-S1; b) S0-S7; excited electrons and holes indicated by green and white surfaces, respectively. 

 

  



25 
 

Compound 3RR 

  

Fig. S29 Two views of the optimized geometry of compound 3RR with atom numbering scheme. 

Total molecular energy      -3110.83781 hartrees 
HOMO number       265 
LUMO+1 energies      -1.54 eV 
LUMO energies       -2.48 eV 
HOMO energies       -5.43 eV 
HOMO-1 energies      -5.92 eV 
Geometry optimization specific results 
Converged nuclear repulsion energy    11489.65179 Hartrees 



26 
 

 

 

Fig. S30 Representation of the HOMO of 3RR from two points of view. 
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Fig. S31 Representation of the LUMO of 3RR from two points of view. 

 

    a)     b) 

Fig. S32 Simulated spectra for compound 3RR, obtained with gaussian broadening (FWHM = 3000 cm-1): a) UV-
visible absorption and b) Circular Dichroism spectrum. 

  



28 
 

Compound 3SS 

  

Fig. S33 Two views of the optimized geometry of compound 3SS with atom numbering scheme. 

Total molecular energy      -3110.83781 hartrees 
HOMO number       265 
LUMO+1 energies      -1.54 eV 
LUMO energies       -2.48 eV 
HOMO energies       -5.43 eV 
HOMO-1 energies      -5.92 eV 
Geometry optimization specific results 
Converged nuclear repulsion energy    11489.62360 Hartrees 

Enthalpy at 298.15 K      -3109.68262 Hartrees 
Gibbs free energy at 298.15 K     -3109.85930 Hartrees 
Entropy at 298.15 K      0.00059 Hartrees 
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Fig. S34 Representation of the HOMO of 3SS from two points of view. 
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Fig. S35 Representation of the LUMO of 3SS from two points of view. 

 

    a)     b) 

Fig. S36 Simulated spectra for compound 3SS, obtained with gaussian broadening (FWHM = 3000 cm-1): a) UV-
visible absorption and b) Circular Dichroism spectrum. 
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Compound 8 

 

 

Fig. S37 Optimized geometry of compound 8 with atom numbering scheme. 

Total molecular energy      -3032.29162 hartrees 
HOMO number       257 

LUMO+1 energies      -1.56 eV 
LUMO energies      -2.57 eV 
HOMO energies      -5.39 eV 
HOMO-1 energies      -5.94 eV 
Geometry optimization specific results 
Converged nuclear repulsion energy    10779.04579 Hartrees 
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Fig. S38 Representation of the HOMO of 8 from two points of view. 
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Fig. S39 Representation of the LUMO of 8 from two points of view. 

 

 

 

Fig. S40 Simulated UV-visible absorption spectrum for compound 8, obtained with gaussian broadening (FWHM 
= 3000 cm-1). 
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Fig. S41 Representation of the Electron Density Difference (EDD) associated to the strongest transitions 
calculated for the compound 8: a) S0-S1; b) S0-S3; c) S0-S6; d) S0-S8; excited electrons and holes indicated by 
green and white surfaces, respectively. 
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UV-vis spectroscopy and CPL measurements 

300 350 400 450 500 550 600

0,00

0,05

0,10

0,15

0,20

0,25
A

b
s

Wavelength (nm)

3 10
-5
 M in THF/H

2
O mixtures (THF % v/v)

 100% 
max

abs
 = 482 nm 

 90% 
max

abs
 = 482 nm 

 80% 
max

abs
 = 482 nm

 70% 
max

abs
 = 482 nm

 60% 
max

abs
 = 482 nm

 50% 
max

abs
 = 482 nm

 40% 
max

abs
 = 483 nm

 30% 
max

abs
 = 484 nm

 20% 
max

abs
 = 485 nm

 10% 
max

abs
 = 484 nm

a)

 

400 600

0,00

0,05

0,10

0,15

0,20

0,25

0,30

0,35

0,40

0,45

A
b

s

Wavelength (nm)

8 10
-5
 M in THF/H

2
O mixtures (THF % v/v)

 100% 
max

abs
 = 498 nm

 90% 
max

abs
 = 499 nm

 80% 
max

abs
 = 499 nm

 70% 
max

abs
 = 500 nm

 60% 
max

abs
 = 500 nm

 50% 
max

abs
 = 503 nm

 40% 
max

abs
 = 523 nm

 30% 
max

abs
 = 517 nm

 20% 
max

abs
 = 506 nm

 10% 
max

abs
 = 505 nm

b)
 

Fig. S42 UV-visible absorption spectra of compounds 3 and 8 in THF/water mixtures: a) absorption spectra of 3 
in a series of THF/water mixtures, from 100% THF (black line) to 10% THF (red line), showing little 
solvatocromism; d) absorption spectra of 8 in a series of THF/water mixtures, from 100% THF (black line) to 10% 
THF (red line), showing important variations due to precipitation as water fraction increases; at 40% THF the 
measurements are heavily affected by scattering. 
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Fig. S43 CPL signal measured for compounds 3RR (blue lines) and 3SS (red lines) in CHCl3 solution (10−6 M , λexc = 
365 nm) where the emission traces (original and inverted one) are overlapped with CPL curves. 

  


