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Table S1. Comparison of experimental and theoretical bond lengths [A] and angles [°] for 1, 3, 4 and 6.

Opt. Bond angles Exp. Opt.
Bond lengths Exp. So | T, So | T,
1
Re(1)-C(1) 1.905(5) 1.939 1.938 C(2)-Re(1)-C(1) 87.02(17) 86.82 87.24
Re(1)-C(2) 1.899(5) 1.921 1.932 C(3)-Re(1)-C(1) 90.82(19) 91.11 90.83
Re(1)-C(3) 1.919(5) 1.912 1.912 C(3)-Re(1)-C(2) 90.18(18) 89.85 89.64
Re(1)-N(1) 2.160(3) 2.202 2.202 C(1)-Re(1)-N(1) 174.37(15) 174.51 174.68
Re(1)-N(2) 2.216(3) 2.267 2.212 C(2)-Re(1)-N(1) 95.86(15) 96.79 96.45
Re(1)-CI(1) |2.4848(11) 2.549 2.565 C(3)-Re(1)-N(1) 94.00(15) 93.02 93.02
C(1)-0(1) 1.154(5) 1.164 1.165 C(1)-Re(1)-N(2) 101.97(14) 101.71 100.88
C(2)-0(2) 1.151(6) 1.167 1.166 C(2)-Re(1)-N(2) 168.64(14) 169.35 169.41
C(3)-0(3) 1.121(5) 1.170 1.170 C(3)-Re(1)-N(2) 96.55(14) 96.28 96.98
Re(2)-C(31) | 1.918(5) N(1)-Re(1)-N(2) 74.61(11) 74.25 75.02
Re(2)-C(32) |1.881(5) C(1)-Re(1)-CI(1) 89.59(14) 91.13 91.26
Re(2)-C(33) |1.902(5) C(2)-Re(1)-CI(1) 91.12(14) 91.27 89.56
Re(2)-N(4) 2.164(3) C(3)-Re(1)-CI(1) 178.65(12) 177.55 177.71
Re(2)-N(5) 2.216(3) N(1)-Re(1)-CI(1) 85.53(8) 84.68 84.94
Re(2)-Cl(2) |2.4979(10) N(2)-Re(1)-CI(1) 82.11(8) 82.29 83.51
C(31)-0(4) 1.150(5) C(32)-Re(2)-C(31) 86.97(17)
C(32)-0(5) 1.167(5) C(33)-Re(2)-C(31) 87.85(18)
C(33)-0(6) 1.144(5) C(33)-Re(2)-C(32) 89.47(19)
C(31)-Re(2)-N4) 175.63(15)
C(32)-Re(2)-N(4) 95.79(15)
C(33)-Re(2)-N#4) 95.54(15)
C(31)-Re(2)-N(5) 102.37(14)
C(32)-Re(2)-N(5) 168.94(14)
C(33)-Re(2)-N(5) 96.70(15)
N(4)-Re(2)-N(5) 74.54(11)
C(31)-Re(2)-Cl1(2) 92.92(13)
C(32)-Re(2)-Cl1(2) 92.51(15)
C(33)-Re(2)-Cl1(2) 177.90(13)
N(4)-Re(2)-Cl1(2) 83.60(8)
N(5)-Re(2)-CI(2) 81.23(8)
3
Re(1)-C(1) 1.929(8) 1.937 1.977 C(2)-Re(1)-C(1) 86.5(3) 86.78 82.66
Re(1)-C(2) 1.898(7) 1.919 1.982 C(3)-Re(1)-C(1) 93.7(3) 90.52 98.53
Re(1)-C(3) 1.969(8) 1.915 1.986 C(3)-Re(1)-C(2) 90.7(3) 90.18 86.98
Re(1)-N(1) 2.174(5) 2.202 2.161 C(1)-Re(1)-N(1) 175.3(2) 174.86 172.70
Re(1)-N(2) 2.231(5) 2.265 2.143 C(2)-Re(1)-N(1) 95.1(2) 96.40 99.78
Re(1)-CI(1) |2.4650(18) 2.552 2.470 C(3)-Re(1)-N(1) 90.7(3) 93.50 88.49
C(1)-0(1) 1.156(8) 1.164 1.156 C(1)-Re(1)-N(2) 103.2(2) 102.23 101.06
C(2)-0(2) 1.156(8) 1.168 1.157 C(2)-Re(1)-N(2) 169.5(2) 169.34 175.24
C(3)-0(3) 1.065(8) 1.169 1.153 C(3)-Re(1)-N(2) 92.7(2) 95.39 95.34
N(1)-Re(1)-N(2) 74.97(19) 74.24 76.16
C(1)-Re(1)-CI(1) 91.0(2) 91.23 89.04
C(2)-Re(1)-CI(1) 90.5(2) 91.82 88.56
C(3)-Re(1)-CI(1) 175.2(2) 177.41 170.65
N(1)-Re(1)-CI(1) 84.62(14) 84.64 84.17
N(2)-Re(1)-CI(1) 85.39(13) 82.38 88.54
4
Re(1)-C(1) 1.919(9) 1.937 1.977 C(2)-Re(1)-C(1) 86.5(3) 86.76 82.66
Re(1)-C(2) 1.894(8) 1.919 1.982 C(3)-Re(1)-C(1) 93.4(4) 90.52 98.56
Re(1)-C(3) 1.950(9) 1.915 1.986 C(3)-Re(1)-C(2) 91.0(3) 90.19 86.96
Re(1)-N(1) 2.164(6) 2.202 2.161 C(1)-Re(1)-N(1) 175.1(3) 174.86 172.66
Re(1)-N(2) 2.227(6) 2.265 2.143 C(2)-Re(1)-N(1) 95.3(3) 96.42 99.80
Re(1)-CI(1) |2.459(2) 2.552 2.470 C(3)-Re(1)-N(1) 91.1(3) 93.49 88.51
C(1)-0(1) 1.163(9) 1.164 1.156 C(1)-Re(1)-N(2) 102.9(3) 102.22 101.06
C(2)-0(2) 1.162(9) 1.168 1.157 C(2)-Re(1)-N(2) 169.7(3) 169.35 175.20
C(3)-0(3) 1.063(10) 1.169 1.153 C(3)-Re(1)-N(2) 92.5(3) 95.38 95.42
N(1)-Re(1)-N(2) 75.0(2) 74.24 76.14
C(1)-Re(1)-CI(1) 91.0(2) 91.26 89.02
C(2)-Re(1)-CI(1) 90.7(3) 91.82 88.53
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C(3)-Re(1)-CI(1) 175.4(3) 177.38 170.61
N(1)-Re(1)-CI(1) 84.45(16) 84.62 84.15
N(2)-Re(1)-CI(1) 85.13(15) 82.37 88.51

6
Re(1)-C(1) | 1.925(8) 1.939 1938 | C(2)-Re(1)-C(1) 87.93) 86.83 86.96
Re(1)-C(2) | 1.922(7) 1.921 1929 | C(3)-Re(1)-C(1) 88.5(3) 91.05 91.02
Re(1)-C(3) | 1.884(8) 1.912 1.905 | C(3)-Re(1)-C(2) 88.6(3) 89.86 89.62
Re(1)-N(1) | 2.173(6) 2.203 2.191 | C(1)-Re(1)-N(1) 175.2(3) 174.57 17439
Re(1)-N(2) | 2.200(5) 2.262 2210 | C(2)-Re(1)-N(1) 96.1(3) 96.76 96.11
Re(1)-CI(1) |2.4995(17) 2.552 2.590 | C(3)-Re(1)-N(1) 94.1(3) 93.02 93.70
C(1)-0(1) 1.159(9) 1.164 1.167 | C(1)-Re(1)-N(2) 101.7(2) 101.73 101.14
C(2)-0(2) 1.130(8) 1.167 1.169 | C(2)-Re(1)-N(2) 168.4(2) 169.36 169.56
C(3)-0(3) 1.167(9) 1.170 1.173 | C(3)-Re(1)-N(2) 98.1(3) 96.22 96.75
N(1)-Re(1)-N(2) 74.03(19) 74.27 75.30
C(1)-Re(1)-CI(1) 93.6(2) 91.16 90.62
C(2)-Re(1)-CI(1) 91.8(2) 91.14 89.75
C(3)-Re(1)-CI(1) 177.8(2) 177.63 178.21
N(1)-Re(1)-Cl(1) 83.71(14) 84.72 84.70
N(2)-Re(1)-Cl(1) 81.12(13) 82.47 83.63

Table S2. Short intra- and intermolecular contacts detected in the structures of the rhenium(I) complexes.

D—HeeeA D—H HeeeA DeseA D—HeesA
[A] [°]
C(7)-H(7)*CIQ2)#1 0.93 272 3.599(3) 158.00
C(37)-H(37)ssCI(1)#2 0.93 271 3.593(3) 158.00
C(50)-H(50)CI(1)#2 0.93 2.82 3.668(4) 153.00
C(57)-H(57)*e=O(1)#3 0.93 2.50 3.344(6) 151.00
C(60)-H(60)*+=CI(2)#3 0.93 2.68 3.582(5) 163.00
C(7)-H(7)s-CI(1)#4 0.93 2.76 3.602(8) 151.00
C(17)-H(17)+= CI(1)#1 0.93 2.76 3.534(8) 142.00
C(7)-H(7)ssCI(1)#5 0.93 2.77 3.609(8) 151.00
C(17)-H(17)ees Cl(1)#1 0.93 2.77 3.541(9) 141.00
C(20)-H(20)eee CI(1)#5 0.93 2.82 3.728(10) 165.00

Symmetry codes: #1: -1+x,y,z; #2: 1+x,y,z; #3: 2-x,1-y,1-z; #4: x,1/2-y,-1/2+z; #5: x,3/2-y,-1/2+z




Table S3. Frontier molecular orbital composition (%) in the ground state for complex 1 calculated at the
DFT/B3LYP/DEF2-TZVPD/6-31+G* level.

Orbital Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO+5 -0.99 30.36 28.97 2.66 1589 | 22.13 | d(Re) + n*(CO) + n*(terpy) + *(R)
LUMO+4 -1.03 11.90 26.99 6.99 8.07 46.06 | d(Re) + n*(CO) + n*(terpy)
LUMO+3 -1.27 14.41 12.70 0.49 1023 | 62.17 | w*(terpy) + d(Re) + n*(CO) + *(R)
LUMO+2 -1.56 13.18 4.99 2.07 4.52 75.24 | w*(terpy) + d(Re)

LUMO+1 -1.96 2.69 1.60 0.60 14.53 | 80.58 | w*(terpy) + n*(R)

LUMO 264 | 1086 | 3.51 276 | 824 | 74.63 | n¥(terpy) + d(Re)
HOMO 623 | 1617 | 9.46 566 | 57.11 | 11.61 | n(R)+d(Re)
HOMO-1 | -633 | 4131 | 2391 | 2128 | 6.68 | 6.82 | d(Re)+m(CO) +p(Cl)

HOMO-2 | -648 | 3247 | 1965 | 2299 | 1854 | 635 | d(Re)+m(CO)+p(Cl)+ n(R)
HOMO-3 | -6.75 | 5428 | 3095 | 1.57 | 0.16 | 13.04 | d(Re)+n(CO)

HOMO-4 | -697 | 0.01 0.00 000 |99.93| 006 |xR)

HOMO-5 | -7.12 | 325 272 0.12 | 417 | 89.74 | n(terpy)

Table S4. Frontier molecular orbital composition (%) in the ground state for complex 2 calculated at the
DFT/B3LYP/DEF2-TZVPD/6-31+G* level.

Orbital Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO+5 -1.01 31.23 31.60 0.87 7.34 28.95 | d(Re) + n*(CO) + n*(terpy)
LUMO+4 -1.04 9.75 15.79 5.34 10.72 | 58.40 | w*(terpy) + n*(CO) + n*(R)
LUMO+3 -1.26 8.37 3.72 0.30 37.28 | 50.33 | n*(terpy) + n*(R)
LUMO+2 -1.52 7.89 4.27 1.65 4.68 81.51 | n*(terpy)

LUMO+1 -1.89 1.12 1.19 0.45 15.00 | 82.24 | mn*(terpy) + n*(R)

LUMO 259 | 1375 | 343 311 | 576 | 73.95 | n*(terpy) + d(Re)
HOMO 580 | 1.86 1.23 040 | 84.97 | 1154 | (R) + n(terpy)
HOMO-1 | -625 | 4424 | 2670 | 21.87 | 0.64 | 6.54 | d(Re)+m(CO) + p(Cl)

HOMO-2 | -639 | 41.91 | 2458 | 24.15 | 252 | 6.83 | d(Re) + m(CO) + p(Cl)
HOMO-3 | -6.71 | 56.57 | 3217 | 159 | 004 | 9.63 | d(Re)+m(CO)
HOMO-4 | -695 | 056 0.03 001 | 9751 | 189 |=®R)

HOMO-5 | -7.11 131 138 025 | 229 | 9477 | n(terpy)

Table S5. Frontier molecular orbital composition (%) in the ground state for complex 3 calculated at the
DFT/B3LYP/DEF2-TZVPD/6-31+G* level.

Orbital Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO+5 -0.92 30.06 34.32 6.59 7.81 21.22 | d(Re) + *(CO) + n*(terpy)
LUMO+4 -1.04 23.95 23.84 2.49 0.99 48.74 | m*(terpy) + d(Re) + n*(CO)
LUMO+3 -1.21 11.06 8.46 0.89 9.08 70.52 | w*(terpy) + d(Re)

LUMO+2 | -154 | 925 443 1.84 | 334 | 81.13 | n¥(terpy)

LUMO+! | -197 | 099 1.18 038 | 13.86 | 83.59 | n*(terpy) + n*(R)
LUMO 267 | 1092 | 344 | 295 | 796 | 7474 | n*(terpy) + d(Re)
HOMO 625 | 4413 | 2690 | 21.70 [ 057 | 6.70 [ d(Re)+m(CO)+ p(Cl)
HOMO-1 | -638 | 4220 | 2437 | 2169 | 374 | 7.99 | d(Re)+m(CO) +p(Cl)

HOMO-2 | 672 | 5631 | 3185 | 1.73 | 024 | 9.87 | d(Re)+n(CO)
HOMO-3 | 695 | 208 | 0091 6.85 | 7277 | 1739 | a(R) + n(terpy)
HOMO-4 | -7.16 | 1.13 144 | 026 | 129 | 9587 | n(terpy)
HOMO-5 | -750 | 1.04 | 005 | 003 | 9489 | 398 |x(R)




Table S6. Frontier molecular orbital composition (%) in the ground state for complex 4 calculated at the
DFT/B3LYP/DEF2-TZVPD/6-31+G* level.

Orbital Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO+5 -0.92 2991 34.31 6.39 8.22 21.16 | d(Re) + n*(CO) + n*(terpy)
LUMO+4 -1.04 23.71 23.66 2.57 1.06 48.99 | w*(terpy) + d(Re) + n*(CO)
LUMO+3 -1.21 10.93 8.10 0.83 9.51 70.63 | m*(terpy) + d(Re)
LUMO+2 -1.55 9.20 4.43 1.85 3.46 81.06 | m*(terpy)

LUMO+1 -1.98 0.99 1.18 0.37 14.08 | 83.38 | w*(terpy) + *(R)

LUMO 268 | 1094 | 343 295 | 8.03 | 74.66 | n*(terpy) + d(Re)
HOMO 626 | 44.11 | 2689 | 21.71 | 0.61 | 6.69 | d(Re)+n(CO)+ p(Cl)
HOMO-1 | -6.38 | 42.03 | 24.26 | 21.60 | 4.13 | 7.98 | d(Re)+m(CO) + p(Cl)

HOMO-2 | -672 | 5622 | 3180 | 175 | 036 | 9.87 | d(Re)+n(CO)
HOMO-3 | -690 | 226 105 | 601 |7572 | 1495 | a(R)+ n(terpy)
HOMO-4 | -7.16 | 1.3 145 | 026 | 125 | 9591 | n(terpy)
HOMO-5 | -751 | 104 | 005 | 003 | 9491 | 396 | n(R)

Table S7. Frontier molecular orbital composition (%) in the ground state for complex 5 calculated at the
DFT/B3LYP/DEF2-TZVPD/6-31+G* level.

Orbital Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO+5 -0.92 32.97 28.48 6.17 12.38 | 20.00 | d(Re) +w*(CO) + w*(terpy) + n*(R)
LUMO+4 -1.04 24.86 25.10 2.19 0.49 47.36 | n*(terpy) + d(Re) + n*(CO)
LUMO+3 -1.20 12.49 8.51 0.99 8.80 69.21 | n*(terpy) + d(Re)

LUMO+2 -1.55 8.12 4.41 1.79 2.55 83.14 | n*(terpy)

LUMO+1 | -198 | 1.10 119 | 031 [ 11.04 | 8637 | n*(terpy) + n*(R)
LUMO 269 | 1261 | 332 | 299 | 7.07 | 7401 | n*(terpy) + d(Re)
HOMO 626 | 4427 | 26.86 | 21.94 | 031 | 6.61 | d(Re)+mn(CO)+p(Cl)
HOMO-1 | -639 | 42.73 | 24.82 | 2293 | 2.10 | 742 [ d(Re)+n(CO)+ p(Cl)

HOMO-2 | 673 | 5652 | 3193 | 158 | 0.06 | 991 | dRe)t n(CO)
HOMO-3 | -7.14 | 1.03 0.40 772 | 6938 | 2147 | n(R) + n(terpy)
HOMO-4 | -7.18 | 1.8 1.41 059 | 357 | 9325 | n(terpy)
HOMO-5 | -7.56 | 1.15 0.36 3.68 | 6822 | 2659 | m(R)+ n(terpy)

Table S8. Frontier molecular orbital composition (%) in the ground state for complex 6 calculated at the
DFT/B3LYP/DEF2-TZVPD/6-31+G* level.

Orbital Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO+5 -0.77 16.55 25.25 2.86 | 0.31 55.03 | =*(terpy) + d(Re) + n*(CO)
LUMO+4 -0.99 21.71 36.99 847 | 0.20 32.63 | d(Re) + n*(CO) + n*(terpy)
LUMO+3 -1.18 22.53 19.23 084 | 243 5498 | w*(terpy) + d(Re) + *(CO)
LUMO+2 -1.49 12.87 4.70 1.81 2.16 78.45 | m*(terpy) + d(Re)

LUMO+1 | -1.80 3.59 180 | 082 | 1048 | 8331 | n¥(terpy) + n*(R)
LUMO 251 9.98 378 | 279 | 733 | 7612 | n*(terpy)
HOMO 5.41 3.87 092 | 039 | 81.84 | 1298 | n(R)+ n(terpy)

HOMO-1 | -629 | 43.67 | 26.86 | 2273 | 040 | 634 | d(Re)+n(CO)+p(Cl)
HOMO-2 | -642 | 41.60 | 2449 | 2450 | 231 | 7.09 | d(Re)+n(CO) +p(Cl)
HOMO-3 | -6.72 | 54.00 | 30.89 | 159 [ 0.10 | 13.42 | d(Re)+ n(CO)
HOMO-4 | -7.02 3.27 248 | 0.11 [ 1669 | 7745 | n(terpy) + n(R)
HOMO-5 | -7.11 0.86 055 | 004 | 7752 | 21.03 | n(R) + n(terpy)




Table S9. Frontier molecular orbital composition (%) in the ground state for complexes 2, 3, and 6
calculated at the DFT/B3LYP level using different basis sets.

Compound Basis Set Orbital | Energy Contribution (%) Character
[eV] Re 3CO Cl R terpy
LUMO | 259 | 1375 | 343 | 3.1 | 576 | 73.95 7*(terpy) + d(Re)
defg';ﬁvfw HOMO | -5.80 | 186 | 123 | 040 | 8497 | 11.54 2(R) + n(terpy)
e HOMO-1 | -625 | 4424 | 2670 | 21.87 | 0.64 | 6.54 d(Re) + 1(CO) + p(Cl)
LUMO | 271 | 2.68 186 | 073 | 987 | 84586 T (terpy)
) TZVP HOMO | -6.01 | 434 | 268 | 061 | 5416 | 3821 2(R) + n(terpy)
HOMO-1 | 621 | 3806 | 2251 | 1120 | 920 | 19.03 | d(Re)+n(CO)+ p(Cl)+
n(terpy)
LUMO | 270 | 772 | 957 | 092 | 647 | 7532 T (terpy)
def2TZVPD | HOMO | -599 | 483 | 3.05 | 0.80 | 72.50 | 18.83 2(R) + n(terpy)
HOMO-1 | 621 | 49.19 | 25.13 | 16.62 | 2.05 | 7.02 d(Re) + ©(CO) + p(Cl)
Re 3CO Cl R terpy
e T7vpD |_LUMO | 267 | 1092 | 344 | 295 | 7.96 | 74.74 7*(terpy) + d(Re)
631" HOMO | 625 | 44.13 | 2690 | 21.70 | 0.57 | 6.70 d(Re) + n(CO) + p(CI)
HOMO-1 | 638 | 4220 | 2437 | 21.69 | 3.74 | 7.9 d(Re) + ©(CO) + p(Cl)
LUMO | 279 | 2.69 184 | 067 | 875 | 86.05 T (terpy)
HOMO | -621 | 4344 | 2656 | 1248 | 1.14 | 1638 | d(Re)+n(CO)+p(Cl)+
3 TZVP n(terpy)
HOMO-1 | -6.34 | 4432 | 1956 | 1493 | 299 | 18.19 | d(Re)+m(CO)+p(Cl)+
n(terpy)
LUMO | 278 | 628 | 7.63 | 090 | 7.66 | 77.54 T (terpy)
def2TZVPD | HOMO | -621 | 5039 | 26.08 | 1651 | 037 | 6.65 d(Re) + 1(CO) + p(Cl)
HOMO-1 | -6.34 | 4585 | 23.78 | 18.64 | 233 | 9.40 d(Re) + 1(CO) + p(Cl)
Re 3CO Cl R terpy
LUMO | 251 | 998 | 378 | 279 | 733 | 76.12 T*(terpy)
defg'glzj’fD/ HOMO | 541 | 387 | 092 | 039 | 81.84 | 12.98 2(R) + n(terpy)
e HOMO-1 | -629 | 43.67 | 2686 | 22.73 | 0.40 | 6.34 d(Re) + n(CO) + p(C)
LUMO | -2.63 | 2.6 148 | 057 | 15.09 | 80.81 T (terpy) + T*(R)
TZVP HOMO | 557 | 172 111 0.17 | 49.49 | 4751 2(R) + n(terpy)
6 HOMO-1 | 624 | 4040 | 2497 | 11.88 | 2.63 | 20.13 | d(Re)+n(CO)+ p(Cl)+
n(terpy)
LUMO | 263 | 850 | 10.66 | 091 | 12.44 | 67.50 T (terpy) + TF(R) +
def2TZVPD *(CO)
HOMO | -557 | 2.05 143 | 034 | 8133 | 1485 (R) + n(terpy)
HOMO-1 | -6.24 | 49.71 | 25.10 | 16.84 | 049 | 7.87 d(Re) + ©(CO) + p(Cl)

Table S10. Main contributions to frontier molecular orbitals (%) in the ground state for complexes 2, 3, and
6 calculated at the DFT/B3LYP/TZ2P level using ADF software with ZORA relativistic approximation and

COSMO solvent model.

Compound MO orbital Energy [eV] Main contribution
LUMO 2.82 T erpy (91.84%)
2 HOMO -6.08 1R (81.92%)
HOMO-1 -6.37 dre (49.76%) + meo (20.60%) + per (18.56%)
LUMO -2.88 T ey (80.51%)
3 HOMO -6.36 dre (50.61%) + o (18.06%) + per (18.34%)
HOMO-1 -6.49 dre (46.43%) + o (18.22%) + per (19.47%)
LUMO .74 T terpy (86.41%)
6 HOMO -5.63 iR (83.94%)
HOMO-1 -6.42 dre (49.44%) + co (20.76%) + per (16.77%)




Table S11. The energies and characters of the selected spin-allowed electronic transitions for 1 calculated

with the TDDFT/B3LYP method, together with assignment to the experimental absorption bands.

Experimental Calculated transitions
ab;(;)rrli)rtrllon Major cc;ntribution Character E[eV] % [nm] Oscillator
(102 & M-lem ) (%) strength
383.9(8.7) H-1 —> L (65%) MLCT/LLCT 2.93 422.66 | 0.0237
H— L (41%) ILCT/IL 3.07 403.65 | 0.2998
H-2 — L (64%) MLCT/LLCT/ILCT 3.31 375.02 | 0.2051
H-3 - L (91%) MLCT 3.36 369.38 | 0.0157
315.0 (37.9) H — L+1 (52%) ILCT 3.70 335.58 | 0.0933
H-5 — L (64%) ILCT 3.90 317.63 | 0.2001
H-2 — L+1 (72%) MLCT/LLCT 3.95 313.75 | 0.2063
H-1 — L+2 (30%) MLCT/LLCT 4.02 308.36 | 0.0624
H — L+2 (23%) ILCT
278.6 (28.4) H-9 — L (25%) IL/LLCT 4.39 282.34 | 0.1031
H-10 — L (23%) LLCT/IL
H-3 — L+2 (12%) MLCT
H-2 — L+2 (26%) MLCT/LLCT/ILCT 4.42 280.64 | 0.0606
H-3 — L+2 (24%) MLCT
H — L+2 (19%) ILCT
H — L+3 (36%) ILCT 4.62 268.67 | 0.3036
H-5 - L+1 (13%) IL/ILCT
H-11 — L (29%) LLCT/ILCT/IL 4.65 266.58 | 0.0775
H-5 - L+1 (21%) IL/ILCT
H-11 — L (33%) LLCT/ILCT/IL 4.72 262.64 | 0.1188
H-5 - L+1 (12%) IL/ILCT
191.49 (126.9) H-15 — L+1 (14%) IL 6.22 199.42 | 0.0531
H-14 — L+1 (14%) IL/ILCT
H — L+14 (15%) LMCT/ILCT 6.31 196.57 | 0.0557
H-2 — L+15 (11%) d-d/LLCT/ILCT
H-6 — L+7 (26%) IL/ILCT 6.34 195.68 | 0.0405
H-6 — L+10 (19%) IL
H-10 —» L+6 (17%) LLCT/IL 6.36 195.01 | 0.0411
H-5 -L+9 (11%) LLCT/IL 6.39 194.14 | 0.0489
H-7 — L+7 (45%) LLCT/ILCT/IL 6.46 191.86 | 0.0446

€ — molar absorption coefficient; H — highest occupied molecular orbital; L — lowest unoccupied molecular orbital




Table S12. The energies and characters of the selected spin-allowed electronic transitions for 2 calculated
with the TDDFT/B3LYP method, together with assignment to the experimental absorption bands.

Experimental absorption

Calculated transitions

(10 i:’ 11\14r2cm'1) Major contribution (%) Character E[eV] A [nm] Os:rcelrl};ﬁr
374.0 (42.3) H— L (97%) ILCT/IL 2.74 453.34 0.1923
H-2 — L (97%) MLCT/LLCT 3.14 395.29 0.0391
H — L+1 (98%) ILCT 3.38 366.88 0.1729
306.0 (90.7) H-5 —> L (57%) IL 3.95 314.02 0.1443
H-1 - L+2 (57%) MLCT/LLCT 4.04 307.31 0.1263
H — L+3 (57%) ILCT 4.10 302.80 0.0805
230.7 (184) H-5 — L+1 (36%) IL/ILCT 4.75 261.19 0.1144
H-7 — L+1 (17%) IL/ILCT
H-8 — L+1 (34%) IL/LLCT/ILCT 5.09 243.74 0.0765
H-7 — L+1 (12%) IL/ILCT
H-12 — L (47%) LLCT/ILCT/IL 5.19 239.05 0.0688
H-13 — L (34%) LLCT/ILCT/IL 5.38 230.64 0.1315
H-4 — L+3 (27%) ILCT/IL
H-5 — L+5 (18%) LMCT/IL 5.50 225.56 0.0991
H-7 — L+2 (17%) IL
206.35 (235.1) H-10 — L+3 (15%) LLCT/IL/ILCT 6.13 202.22 0.0692
H-4 — L+7 (12%) IL/ILCT
H-11 — L+2 (18%) IL 6.22 199.27 0.0960
H-7 — L+8 (12%) IL/ILCT
H — L+14 (14%) LMCT/ILCT 6.26 198.05 0.0788
H-14 — L+1 (13%) IL/ILCT
H-6 — L+7 (13%) IL/ILCT
H-12 — L+2 (44%) LLCT/ILCT 6.27 197.80 0.0817
H-11 — L+2 (25%) IL

€ —molar absorption coefficient; H — highest occupied molecular orbital; L — lowest unoccupied molecular orbital




Table S13. The energies and characters of the selected spin-allowed electronic transitions for 3 calculated
with the TDDFT/B3LYP method, together with assignment to the experimental absorption bands.

Experimental Calculated transitions
absorption Major contribution Character .
A nm (%) E[eV] | A [nm] Oscillator
(10 & M-lem™) strength
385.4 (3.3) H-1 — L (98%) MLCT/LLCT 3.05 406.77 0.1248
H-3 — L (80%) ILCT 3.79 327.31 0.3658
284.9 (19.6) H— L+2 (57%) MLCT/LLCT 4.01 309.38 0.1121
H-2 — L+2 (54%) MLCT 4.40 281.81 0.0643
H-3 — L+1 (63%) ILCT 4.42 280.68 0.2227
H-9 — L (68%) LLCT/IL 4.49 275.98 0.0661
264.0 (18.2) H-4 — L+1 (58%) IL/ILCT 4.72 262.49 0.1216
H-2 — L+4 (28%) MLCT 4.76 260.39 0.0763
H-2 — L+3 (18%) MLCT
196.6 (178.2) H-3 — L+6 (56%) ILCT 5.75 215.48 0.0517
H-17 - L (23%) IL/ILCT 5.92 209.60 0.0535
H-15 - L (16%) IL/ILCT/LLCT
H-11 — L+1 (13%) LLCT/ILCT
H-12 — L+1 (24%) IL/ILCT 6.24 198.80 0.0444
H-3 — L+8 (23%) ILCT
H-11 — L+2 (59%) LLCT 6.29 197.21 0.0564
H-5 — L+6 (32%) ILCT 6.43 192.99 0.0441
H-6 — L+7 (23%) ILCT/IL
H-18 - L (15%) ILCT/IL 6.46 191.90 0.0453
H-16 — L+1 (13%) IL
H-9 — L+6 (11%) LLCT/IL/ILCT

€ — molar absorption coefficient; H — highest occupied molecular orbital; L — lowest unoccupied molecular orbital

Table S14. The energies and characters of the selected spin-allowed electronic transitions for 4 calculated
with the TDDFT/B3LYP method, together with assignment to the experimental absorption bands.

Experimental Calculated transitions
ab;(;)rrpl);ion Major C(;ntribution Character E[eV] | A [nm] Oscillator
(10 & M-lem™) (%) strength
385.4(5.4) H-1— L (98%) MLCT/LLCT 3.04 407.28 0.1295
H-3 — L (70%) ILCT 3.74 331.34 0.2269
H-1 — L+1 (75%) MLCT/LLCT 3.76 329.85 0.1538
294.5 (32.5) H-4 — L (59%) IL 3.91 317.10 0.1073
H — L+2 (59%) MLCT/LLCT 4.01 309.56 0.1078
H-3 — L+1 (60%) ILCT 4.38 283.40 0.2062
264.7 (30.8) H-9 — L (69%) LLCT/IL 4.48 276.70 0.0597
H-4 — L+1 (68%) IL/ILCT 4.72 262.74 0.1510
H-2 — L+4 (28%) MLCT 4.76 260.46 0.0742
H-2 — L+3 (18%) MLCT
194.5 (71.8) H-15 - L (19%) IL/ILCT 591 209.97 0.0578
H-12 — L+1 (13%) LLCT
H-13 — L+1 (53%) ILCT/LLCT/IL 6.07 204.12 0.0528
H-5 — L+5 (70%) LMCT/ILCT 6.28 197.59 0.0403
H-6 — L+7 (23%) ILCT 6.44 192.59 0.0747
H-1— L+16 (10%) d-d/LLCT/MLCT
H-9 — L+6 (22%) LLCT/IL 6.47 191.80 0.0430
H-4 — L+10 (15%) LMCT/IL
H-10 — L+3 (11%) IL

€ — molar absorption coefficient; H — highest occupied molecular orbital; L — lowest unoccupied molecular orbital
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Table S15. The energies and characters of the selected spin-allowed electronic transitions for 5 calculated
with the TDDFT/B3LYP method, together with assignment to the experimental absorption bands.

Experimental Calculated transitions
ab;(;)rrrl)rion Major cc:)ntribution Character E[eV] | [nm] Oscillator
(10 & M-lem'! (%) strength
383.2 (9.5) H-1 — L (98%) MLCT/LLCT 3.04 408.34 | 0.1044
300.5 (46.5) H-4 — L (63%) ILCT 3.88 319.63 | 0.2750
H-3 — L (68%) ILCT/IL 3.94 314.37 | 0.0948
H— L+2 (51%) MLCT/LLCT 4.01 309.23 | 0.1209
H-8 — L (53%) LLCT 4.38 283.09 | 0.0535
260.1 (60.9) H-3 — L+1 (56%) ILCT 4.55 272.55 | 0.1689
H-3 — L+1 (23%) ILCT 4.56 271.68 | 0.1958
H — L+3 (14%) MLCT/LLCT
H-9 — L (12%) LLCT
H-2 — L+4 (31%) MLCT 4.77 260.23 | 0.0851
H-2 — L+3 (17%) MLCT
197.4 (125.8) H-4 — L+7 (36%) IL/ILCT 5.94 208.89 | 0.0514
H-5 — L+3 (15%) ILCT/IL
H-13 — L+1 (36%) IL/ILCT 6.28 197.37 | 0.0659
H-11 — L+2 (14%) LLCT
H-5 — L+6 (26%) IL 6.36 194.94 | 0.0647
H-3 — L+8 (21%) ILCT/LMCT
H-5 — L+5 (16%) LMCT
H-3 — L+9 (23%) ILCT/LMCT 6.49 191.15 | 0.0803

11

& — molar absorption coefficient; H — highest occupied molecular orbital; L — lowest unoccupied molecular orbital




Table S16. The energies and characters of the selected spin-allowed electronic transitions for 6 calculated
with the TDDFT/B3LYP method, together with assignment to the experimental absorption bands

Experimental Calculated transitions
ab;(;)rr;l);on Major c%ntribution Character E[eV] | A [nm] Oscillator
(102 & M-l (%) strength
419.2 (16.5) H— L (98%) ILCT 2.54 487.62 | 0.3663
H-1— L (98%) MLCT/LLCT 3.04 407.41 | 0.0123
H — L+1 (96%) ILCT 3.15 393.40 | 0.3388
354.1 (9.3) H — L+2 (98%) ILCT 3.53 351.70 | 0.0739
308.7 (14.2) H — L+3 (89%) ILCT/LMCT 3.83 323.46 | 0.0907
H-4 — L (59%) IL/ILCT 3.93 31586 | 0.1122
H-2 — L+1 (69%) MLCT/LLCT 3.98 311.94 | 0.0754
H-5 — L (42%) ILCT/IL 4.07 304.86 | 0.1067
H-1 — L+2 (27%) MLCT/LLCT
246.2 (17.7) H-4 — L+1 (56%) IL 4.73 262.08 | 0.1767
H-11 - L (31%) IL 5.13 241.81 | 0.0792
H-3 — L+5 (13%) MLCT
H-6 — L+1 (11%) IL/LLCT/ILCT
H-10 — L+1 (13%) LLCT/ILCT 5.54 223.89 | 0.0788
H-4 — L+5 (12%) IL/ILCT
H-1 — L+11 (10%) d-d/LMCT
192.2 (178.2) H-4 — L+9 (23%) LMCT/IL/ILCT 6.33 195.77 | 0.0707
H-13 —» L+1 (17%) IL/ILCT
H-9 — L+6 (38%) LLCT/IL 6.45 192.28 | 0.0639
H-11 — L+3 (16%) IL/LMCT
H-4 — L+9 (31%) LMCT/IL/ILCT 6.47 191.69 | 0.1285
H-13 — L+1 (14%) IL/ILCT
H-9 — L+6 (13%) LLCT/IL

12




€ — molar absorption coefficient; H — highest occupied molecular orbital; L — lowest unoccupied molecular orbital
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Table S17. The energies and characters of the of two lowest vertical electronic transitions for 6 complex
obtained in TDDFT calculations with using different functionals.?

Solvent | State | E [eV] A [nm] f Character
B3LYP
w5 234 [ 4876 0366 | HoL ILALCT
S, | 304 | 40742 | 00123 | HIoL MLCT
iy LS. | 258 | 48102 [ 03558 | HoL IL/ALCT
3 s, | 286 | 43358 | 00203 | HIoL MLCT
BPS6
aen S [ 180 | 68830 0188 [ moL ILALCT
S, | 236 | 52472 | 01474 | Ho L+l IL/ALCT
e LS [ 184 | 67314 [ 00816 | moL IL/ALCT
3 S, 2.19 566.45 0.0066 H-1 > L MLCT
®B97
S, | 408 | 30361 | 09425 ] HoL IL/ALCT
ACN Hl oL
S | 416 | 29773 | oaa2 | ML MLCT
S, | 409 | 30346 | 05300 | H2L | mmermicer
CHCI H-1->L
3
s, | 413 | 20994 | 04316 | W' | Mremiviier
H—-L
©B97x
non LS ] 396 | 31342 [09364 | HoL IL/ALCT
S, | 408 | 30415 | 01124 | HIoL MLCT
s, | 395 | 31386 | o0s30s | H2L | ermier
CHCT HloL
3
s, | 401 | 30893 | 03754 | 1L | vremaer
H—->L
CAM-B3LYP
on S [ 350 [ 35443 [07935 | HoL IL/ALCT
S, | 374 | 33172 00702 | HIoL MLCT
e, LS [ 350 | 35411 | 05606 | HoL IL/ALCT
3 S, 3.61 343.79 0.2192 H-1 > L MLCT
LC-BLYP
S, | 414 | 29950 | 09031 | HoL ILALCT
ACN Hl oL
S, | 424 | 29269 | 02125 | AL MLCT
S, | 414 | 20967 | 0s60s | H2L | mwermier
CHCI H-1—->L
3
s, | 421 | 20465 | 04475 | W12 | vremviier
H—-L

14
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Figure S1. A view of the crystal packing showing intermolecular n—r stacking interactions for 1 and 6.
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Figure S2. DSC thermograms of compound 2. T,: crystallization temperature; T, melting point
temperature; T, glass transition temperature.
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Figure S3. Molecular orbital energy level graph of complexes 2, 3 and 6 at the DFT/B3LYP level using different basis sets.
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Figure S4 Excitation and emission spectra together with PL lifetime curves for 1-6 in CHCl;, MeCN, low-
temperature MeOH:EtOH glass matrix and in solid state.
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Figure S5. Isodensity surface plots of the HSOMO and LSOMO for the complexes 1-6 at their T, state
geometry calculated in MeCN medium at the TD-DFT/DFT/B3LYP level associated with the PCM model.
Blue and grey colours show regions of positive and negative spin density values, respectively.
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Figure S6. AFM images (10 um x 10 pm) of the blend PVK with compound 3
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