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Table S1. Relative energy (h), geometric parameters (bond length R, in A, bond angles o)

atomic charges (NBO, q) and Vyberg bond indices (Q) for two considered geometrical

configurations of dilitium complex [TTDPaLi,].

(A) [TTDPaLi;] Dy

(B) [TTDPaLi,] C,,

(A) Symmetry Dy, (h =0.035 kJ/mol)

R.(Li-N,) 2215 ote(N,CoCp) 108.6 q(Ny -0.55
R.(N,-C,) 1.379 0(CoCpCp) 106.6 q(S) 0.87
R.(C,-Cp) 1.457 0(CCpNY) 115.2 q(Nyy) -0.43
R.(Cp-Cp) 1.418 ote(CgN,S) 104.7 Q(Li-N,) 0.04
R.(Cy-Ny) 1317 0 (N;SN)) 100.2 Q(N,-C,) 1.24

R.(N-S) 1.654 0te(N,CoNy) 127.9 Q(C,-Cyp) 1.06
Ro(Cy-Np) 1317 0te(CoNimCo) 123.7 Q(Cp-Cp) 1.18
Re(Li L) 2.016 q(Li) 0.91 Q(Cg-N)) 1.52
RN, **N,) 3.944 q(N,) -0.71 Q(NS) 1.20
ote(LiN,Li) 54.1 q(Co) 0.37 Q(Cy-Nyy) 1.39
0te(CoN,Cy) 109.5 q(Cp) 0.09 Q(Li-Li) 0.01

(B) Symmetry C,, (h =0 kJ/mol)
R.(Li;-N,)) 2.140 0te(CaoNpCo) 109.4 q(Ny) -0.55
R.(Li,-N,) 2.296 0te(NpiCaiCp1) 108.6 q(Np) -0.55
R.(Li;-Ny») 2.213 0te(N2Co2Cpo) 108.6 q(Sy) 0.87
R(Ny-Cy1) 1.379 0te(Ca1Cpi Cpit) 106.6 a(Sy) 0.87
Ro(Np»-Cyp) 1.379 0te(Ce2C2Cn) 106.6 q(Npn) -0.43
Ro(C1-Cp) 1.457 0,e(C1 CaiNuy) 115.2 Q(Li-N,)) 0.04
R.(Cyo-Cp2) 1.457 0te(CpCpaNe) 115.2 Q(Liy-N,y) 0.04
R.(Cpi-Cy)) 1.418 0(CpiNGS) 104.7 Q(Li;-N,») 0.04
Ro(Cpo-Cpo) 1.418 0(CaNpS») 104.7 Q(Npi-Cy1) 1.24
R.(Cpi-Ny)) 1.317 0e(NuySiNy) 100.2 Q(N,-Cyo) 1.24
Ro(Cp-Ny) 1317 0te(NpSoNp) 100.2 Q(Co1-Cp1) 1.06
R.(Ny-S1) 1.654 0te(Np1 Co1Ny) 127.8 Q(Cu2-Cpa) 1.06
R.((Np-S,) 1.654 0te(Np2CooNpn) 127.9 Q(Cp1-Cy)) 1.18
Ro(Ca1-Np) 1317 0e(Ca1NimCo) 123.8 Q(Cpo-Cpo) 1.18
Re(Coo-Np) 1.317 q(Li) 0.91 Q(Cpi-Ny) 1.52
Re(Li'*-Li) 2.020 q(N,) -0.71 Q(Cg-Np) 1.52
Re(Np;*Nyy) 3.953 q(N,») -0.71 Q(N-S)) 1.20
Re(Np2'"Npo) 3.939 9(Ca1) 0.37 Q(Ny-S,) 1.20
ote(LiN,; Li) 54.0 q(Ce2) 0.37 Q(Cy1-Np) 1.39
ote(LiN,,Li) 54.3 q(Cp)) 0.09 Q(Co2-Np) 1.39
0te(Co1Np1 Cor) 109.5 q(Cpa) 0.09 Q(Li-Li) 0.01




Table S2. Relative energy (h), geometric parameters (bond length R, in A, bond angles o..) for
four considered geometrical configurations of monolitium complex [TTDPaHLi]. Atomic
charges (NBO, q) and Vyberg bond indices (Q) are given for the most stable C; structure.

D) C;

(A) Symmetry Cy, (h =360 kJ/mol)

R(Li-N,) 2.191 Re(Cy-Np) 1.311 oLe(CgCgNy) 115.3
Re(Np-Cy) 1.382 R¢(Li-H) 1.648 oe(CpNS) 104.6
Re(Cy-Cp) 1.455 oe(N,LiN,) 126.0 oLe(NSNy) 100.3
R(Cp-Cp) 1.413 oe(C,N,C,) 108.6 0Le(N,CoNpy) 128.0
Ro(Cp-Ny) 1.318 o(N,C,Cp) 109.0 0o(CNLC,) 123.0

Re(N¢-S) 1.654 oe(CyCpCp) 106.6 YLe(LIN,NpN, ) 147.8

(B) Symmetry G, (h =330 kJ/mol)

R(Li-Ny,;) 2.089 Re(Cy1-Np) 1.315 o(CpaNpS5) 105.0
Re(Li-Np») 2.203 Re(Coo-Npy) 1.316 (N SiNy) 100.6

Re(Li'H) 1.657 O('e(I\IDlLﬂ\IDl) 94.8 0Le(NtstI\ItZ) 99.9
Re(Npi-Cot) 1.428 oe(NpLiN,,) 144.8 0le(Np1CoiN) 132.2
Re(NPZ'COLZ) 1.350 ae(COLINDIC(ll) 106.2 OL63(1\1132CQL2I\Im) 121.9
Re(cal'cﬁl) 1.445 ae(CaZNDZCUZ) 109.6 0Le(cotlI\ImCoQ) 121.8
Re(caz-CBz) 1.463 0Le(NDlCOLlCBl) 108.5 Xe(cal"'cal) 169.3
RiCp-Cp) | 1404 | 0(NpCuCp) | 1089 % CoCa) 166.7
Re(Cpr-Cpo) 1.429 0e(Ca1Cp1Cp1) 107.7 Xe(Ca1Cp1CpiNy) 177.0
Re(Cpi-Nu) 1.322 0Le(ConCprCpo) 105.4 Xe(CarCpaCpoNir) 177.0
Re(Cpo-Nio) 1312 0e(Cp1CpiNur) 115.3 %e(Cp1CatNmCop) 178.9
Re(Ny-S)) 1.648 0e(CpoCpoNio) 115.0 %e(CpCaoNinCo1) 165.0
R.(Npp-S») 1.659 o(CpiNgSy) 104.4

(C) Symmetry C,, (h =32 kJ/mol)

Re(Li-Ny)) 1.757 R.(Npp-Sy) 1.656 0Le(Cp1Cp1Ny) 114.9
R¢(Li-Np») 1.963 Re(Ni3-S3) 1.647 0o(CpoCpoNp) 115.3




R.(Li-H) 1.636 Re(Cyi-Npy) 1.320 0Le(Cp3Cp3Ny3) 114.5
Re(Npi-Cqi) 1.350 Re(Coo-Npy) 1.328 oe(Cg1NuSy) 105.2
Re(Npo-Coo) 1.386 Re(Cy2-Ni1) 1.327 0e(CpaNpS,) 104.8
Re(Np3-Co3) 1.375 Re(Cy3-Nmn1) 1.309 0Le(CpsNi3S3) 105.2
Re(Cqi-Cpy) 1.471 R.(Ny3-H) 0.984 oe(NiSiNy) 99.8
Re(CaZ'CBZ) 1.463 ae(C(XlNDIC(Xl) 113.9 0Lea\ItZS2I\It2) 100.0
Re(Co3-Cp3) 1.453 0te(CaoNpCop) 110.1 te(NizS3Nis) 100.5
Re(Cﬁl'Cﬁl) 1.433 ae(CaSNrBCaS) 117.9 0Le(I\Iplcothm) 125.4
Re(CprCpp) | 1417 | aeNpuCuiCa) | 1067 0te(Np2CooNiy) 131.0
Re(Cp3-Cpa) 1.440 0e(Np2CorCpo) 107.7 0te(Np2CooNim1) 129.8
Re(cﬁl'Ntl) 1.311 0Le(I\ID3Cot3CB3) 102.7 OLe(I\IIﬁCoBI\Iml) 126.5
Re(CﬁZ_NtZ) 1.315 OCe(CmICBlCBl) 106.3 OLe(leI\ImCmZ) 126.3
Re(Cg3-Ni3) 1.318 oe(C2CprCpy) 107.1 0e(CooNin1Cy3) 127.0

R.(Ni-Sy) 1.659 0e(Cy3Cp3Chp3) 108.4

(D) Symmetry C; (h =0 kJ/mol)
Re(Li-Ny,)) 1.874 Re(Co2-Ni1) 1.323 oe(CpiNSy) 104.9
R¢(Li-Np») 2.035 Re(Cy2-Nin2) 1.324 oe(CpaNpS») 104.8/104.7

Re(Li-H) 1.976 Re(cag,-ng) 1.306 ae(CB3Nt3 S3) 105.0
Re(Npi-Cqi) 1.359 R.(Np3-H) 1.009 oe(NySiNy) 99.8
Re(Np-Coo) | 1.376/1.375 oLe(LiN,; Cyp) 124.2 o(NpSoNp) 100.0
Re(Np3-Co3) 1.397 oe(NpLiN,,,) 149.2 0e(Ni3S3Ng3) 100.8
Re(Cqi-Cp) 1.468 oe(Np3HL1) 103.8 0e(Np1CoiNm1) 126.9
Re(Cy2-Cpa) | 1.463/1.459 | 0 (CyiNyCyp) 111.6 0le(Np2CooNimi1) 129.8
Ro(Cy3-Cp3) 1.443 0Le(CoNpCoo) 109.8 0Le(NppCyoNip) 127.9
Re(Cp1-Cp1) 1.424 0te(CoaNp3Cos) 114.5 0te(Np3Co3Nim2) 127.7
Re(CpCpp) | 1417 | aeNpCusCy) | 1079 0e(CorNen Ca) 1252
Ro(Cp3-Cps) 1.431 (N »CyoCpr) | 108.2/108.8 Ole(CyoNinCy3) 125.4
Re(Cp1-Nu) 1.312 0Le(Np3Co3Cys) 104.1 ote(HNpCo3) 120.3
Re(Cpr-Np) | 1.314/1.315 | a.(Cy1CpiCgi) 106.3 Ye(Co1+Cqr) 176.7
Re(Cp3-Ny3) 1.322 0(CooCpaCpr) | 106.8/106.3 | v(CpiCoiNpmiCoo) 173.4
Re(Nu-S1) 1.659 e Ca3Cp3Cpa) 108.6 Xe(CpCauoNim1Ca1) 176.7

Re(Np-S;) | 1.656/1.657 | a.(CpCpiNy) 115.1 Ye(Cp2CooNmCo3) 177.3
Re(Ni3-S3) 1.643 oe(CpCpaNp) 115.2/115.3 | %(Cp3CsNmCoo) 165.6
Re(Cy1-Nmp) 1.318 0le(Cp3Cp3Ng3) 114.6
q(L1) 0.87 q(Nw) -0.55 Q(Cp1-Cgy) 1.17
qH) 0.42 q(Sy) 0.85 Q(Cpo-Cpp) 1.18
q(Np1) -0.63 q(S2) 0.86 Q(Cp3-Cps) 1.16
q(Np2) -0.64 q(Ss) 0.92 Q(Cg1-Ny) 1.55
q(Np3) -0.60 Q(Li-Ny) 0.06 Q(Cpa-Np) 1.53/1.53
q(Cq1) 0.39 Q(Li-Nyp) 0.07 Q(Cp3-Np3) 1.48
q(Ce2) 0.39/0.37 Q(Li-H) 0.004 QNy-S)) 1.19
q(Cy) 0.37 Q(Np1-Cq1) 1.27 Q(Np-Sy) 1.20/1.19
q(Cg1) 0.09 Q(Np2-Cyo) 1.27/1.26 Q(Ng3-S») 1.23
q(Cgp) 0.09/0.08 Q(N,3-Cya) 1.10 Q(Cy1-Nm1) 1.39
q(Cgs) 0.09 Q(Caui-Cp1) 1.04 Q(Co2-Num1) 1.38
q(Ny) -0.54 Q(Cpr-Cpo) 1.04/1.05 Q(Cyo-Nim2) 1.37
q(Nyp) -0.54/-0.55 Q(Cy3-Cgz) 1.10 Q(Cy3-Nip) 1.44
q(Ny) -0.55 Q(Ny-H) 0.78




Table S3. Geometric parameters (bond length R, in A, bond angles o..) atomic charges (NBO,
q) and Vyberg bond indices (Q) for lithate complex [TTDPaLi]- and its meso-protonated form

H[TTDPaLi]

[TTDPaLi] ", D, H[TTDPaLi], Czy
[TTDPaLi] Dyp
Re(Li-Ny) 2.011 0Le(CoCpCp) 106.3 q(Ny) -0.56
Re(N,-Co) 1.363 oLe(CpCgNy) 115.2 q(S) 0.78
Re(Cy-Cp) 1.466 oe(CgN,S) 104.9 q(Nm) -0.45
R(Cs-Cp) 1.428 oLe(NSNy) 99.8 Q(Li-Np) 0.06
Re(Cp-Ny) 1.313 0e(N,CoNpn) 1284 | QN,-C,) 1.28
R.(N¢-S) 1.664 0e(CN,,Cy) 124.5 Q(Cy-Cp) 1.04
Re(Cy-Nyy) 1.323 q(L1) 0.85 Q(Cp-Cp) 1.16
Re(N,--N,) 4.022 q(Np) -0.57 Q(Cg-Ny) 1.55
oe(CN,C,) 111.3 q(Cy) 0.35 Q(NS) 1.16
oLe(N,C,Cp) 108.1 q(Cp) 0.10 Q(Cy-Np) 1.38
meso-Protonated form H[TTDPaLi] (symmetry C,,)
(h =-67.4 kJ/mol as compared to [TTDPaHLi] (C,)
Re(Li-Np) 2.032 R.(Np-Sy) 1.660/1.660 0o(Cp1Cp1Ny) 114.1/116.0
Re(Li-Np») 1.994 Re(Cy1-Npnp) 1.354 0o(CpoCpoNp) 115.2/115.3
Re(Np-H) 1.013 Re(Cy1-Ni2) 1.315 o(CpiNiSy) 105.6/104.4
R(Nyi-Cop) | 1.377/1.336 Re(Co2-Ninp) 1.323 0Le(CpaNi2S,) 104.9/104.8
Re(Np-Cop) | 1.363/1.363 | Re(Npi-"Npo) 4.026 (N SNy 99.8
Re(Cyi-Cpi) | 1.466/1.447 oo(Ny LiNy») 89.6 oo(NpS:Np) 99.8
Re(Cy2-Cpo) | 1.469/1.467 | 0(CyNpyiCyp) 109.8 0Le(Np1Cy1Nin1) 124.5
RC(CBI_Cﬁl) 1424 ae(CaZNDZCaZ) 1 107 ae(NDICaleZ) 1279
Re(Cpr-Cpo) 1.421 oe(NyCo1Cpy) | 107.7/110.7 0e(Np2CooNio) 127.9
Re(Cpi-Ny) | 1.314/1.314 | o (N,,CopoCpo) | 108.3/108.5 0le(Cy1NmiCqt) 129.1
Re(Cpr-Np) | 1.312/1.312 | a(CyCgiCqy) | 106.5/105.2 0le(CyiNmCoo) 125.0
Re(Ng-Sy) 1.655/1.662 | 0(CpoCpCgy) | 106.3/106.2
q(Li) 0.86 q(Sy) 0.86 Q(Cpr-Cpp) 1.29/1.29
q(H) 0.43 q(S,) 0.84 Q(Cp1-Cgy) 1.16
q(Np1) -0.55 q(Nm1) -0.45 Q(Cpa-Cpr) 1.17
q(Np2) -0.58 q(Nm2) -0.42 Q(Cpi-Nu) 1.54/1.52
q(Cq1) 0.37/0.36 Q(Li-N,) 0.06 Q(Cga-Np) 1.55/1.55
q(Cy2) 0.39/0.38 Q(Li-Np»,) 0.06 Q(Ny-Sy) 1.20/1.17
q(Cg1) 0.10/0.07 Q(N,;-H) 0.78 Q(Ngp-S,) 1.18/1.18
q(Cgp) 0.09/0.09 QNyi-Cy1) 1.23/1.37 Q(Cg1-Num1) 1.19
q(Ny) -0.54/-0.58 Q(Np-Cy) 1.29/1.29 Q(Cyi-Nimp) 1.41
q(Nyp) -0.54/-0.54 Q(Cy1-Cg) 1.05/1.07 Q(Cpp-Ni) 1.37
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Table S4. Geometric parameters (bond length R, in A, bond angles o) atomic charges (NBO, q)
and Vyberg bond indices (Q) for [TTDPaH,] and corresponding dianion [TTDPa]*

[TTDPaH,], Dy, [TTDPal". Dy,
[TTDPaH,] Dy
R(H-N,)) 1.011 0(CoiCpiCa1) | 108.1 q(Ny) -0.54
R.(Npi-Cq1) 1.382 0(CrCiCrn) | 106.1 q(Np) -0.54
Re(NpZ'Caz) 1.365 ae(CBICBINtl) 114.9 q(Sl) 0.90
Ro(Cy1-Cp1) 1.452 0(CpCpNp) | 1153 q(S>) 0.85
Ro(Co>-Cp) 1.464 0(CuNS) | 1049 | q(Ny) -0.42
Re(CBI'CBI) 1.425 (xe(CBthzsz) 104.8 Q(H-Npl) 0.73
Ro(Cp-Cpo) 1.417 ae(NgSINy) | 1004 | QN -Cor) | 1.15
Ro(Cp-Nyp) 1.318 0e(NpSoNp) 99.8 | QNyp-Coo) | 1.30
R(Cpp-Np) | 1313 0Ny CuiNy) | 1287 | Q(Cou-Cy) | 1.08
R«(Ny-S)) 1.649 0e(NyyCooNy) | 128.1 | Q(Cp-Cpo) | 1.04
R.(Np-S5) 1.659 0(CaNpCo) | 1253 | Q(Cp-Cp) | 1.17
Ru(Co1-Npp) 1.305 q(H) 046 | Q(Cyp-Cp) | 1.17
Re(Coo-Nin) 1.325 q(N,1) 0.51 | Q(Cy-Ny) | 1.51
ReMp1'Npy) | 4.115 q(Np2) -0.57 | Q(Cpa-Np) | 1.54
RNy Np) | 3.984 q(Ca1) 039 | QNy-S) | 121
OLe(caanlle) 114.8 q(qu) 0.38 Q(Nt2's2) 1.19
0e(CoN2Co2) 109.5 q(Cp1) 0.09 Q(Cy1-Np) 1.44
0Ny CoaCpr) | 1045 q(Cy2) 0.09 | Q(Cp-Ny) | 1.35
ae(NDZCaZCBZ) 109.1
[TTDPa]”~ Dy
R.(N,-C,) 1.352 0e(CoCCp) 105.7 q(Ny) -0.58
R(C,-Cp) 1.475 0e(CCpN) 115.2 q(S) 0.68
R.(Cp-Cp) 1.438 0(CN:S) 105.1 q(N.m) -0.47
Ro(Cg-N)) 1311 0(NSN)) 994 | QIN,-C) | 133
R.(N-S) 1.676 0e(N,CN) | 1289 | Q(CCp) | 1.03
Re(Co-Ni) 1.329 0e(CoNuCo) 124.1 | Q(Cy-Cp) | 113
R(N,~N,) | 4.042 q(N,) 041 | Q(CyN) | 157
0e(CaN,Cy) 111.8 q(Cy) 033 | QN:S) | 1.13
0(N,CoCp) 108.4 q(Cp) 0.11 | Q(CyN,) | 1.36




Table S5. Geometric parameters (bond length R, in A, bond angles o) atomic charges (NBO,
q) and Vyberg bond indices (Q) for monoanions [TTDPaH]- (protonated N,) and {H[TTPA]}-

(protonated N,

[TTDPaH] (symmetry Cz,)

protonation of N

{H[TTDPa]} (symmetry C»/)
protonation of Ny,

Protonation of N,,: h=0

Re(Npi-H) 1.023 Re(Cy3-Nim2) 1.323 0e(NpCiyoCpo) 109.3
Ro(N;-Cq1) 1.390 Ru(Cus-Npo) 1.324 (N Co3Cp3) 108.3
Re(Cal -Cﬁl) 1.448 Re(Np3_Cq4) 1.352 OLe(C(QCBzC[B) 105.5
Ro(Cp1-Cp1) 1.428 Ro(Coa-Cpa) 1.476 0e(Cp3CpNp) 115.4
Re(Cgi-Ni1) 1.320 Re(Cps-Cga) 1.427 0Le(CpaCp3Ni3) 115.2

R.(Ny-S)) 1.652 Ro(Cps-Niy) 1.310 0e(CaNpS») 104.8
Re(Coi-Npni) 1311 Re(Ny-S3) 1.669 0t(NpS:Ny3) 99.6
Re(Caz-le) 1.326 ae(calelcal) 114.2 ae(ND2Ca3Nm2) 129.4
Re(sz'CaZ) 1.352 ae(Nplcalcﬁl) 104.7 OLe(C(ﬁNmzCM) 124.4
Re(sz-Ca3) 1.359 Ote(ca]CmCB]) 108.2 ae(ND3Ca4Nm2) 128.2
Re(Cy2-Cgo) 1.466 0e(Cp1Cpi1Ny) 114.9 0Le(CyaNp3Cos) 110.8
Re(C(ﬁ-C[B) 1.474 O(«e(CBINtl Sl) 104.8 OLe(ND3Ca4CB4) 108.9
Re(CBZ'CBB) 1.427 Ote(Nt] Sthl) 100.5 ae(Ca4C34C34) 105.7
Re(Cﬁz-Ntz) 1.312 oce(NplCalel) 130.4 OLC(CB4CB4Nt4) 115.3
Re(C[B‘Nt}) 1.311 O(,e(Calelcaz) 124.1 OLe(CB4Nt4S3) 104.9
Re(Ntz-Sz) 1.667 Ote(Nchaszl) 126.5 ae(Nt4S3Nt4) 99.5

Re(Nt3'SZ) 1.666 O(.e(CazNDzCa_v,) 110.7

Protonation of N,: h=104.7 kJ/mol

Re(Npi-H) 1.010 Re(Co4-Cpa) 1.478 0Le(N1Cy1Ni) 124.9
Re(Npl'Cal) 1.320 Re(CB3‘CB4) 1.429 ae(CalelCal) 129.3
Re(Npi-Coo) 1.368 R.(Cg3-Ng) 1.310 0e(Np1CoNip) 128.2
Re(Cyi-Cgi) 1.456 Re(Cps-Ny) 1.310 Ole(CyoNimCy3) 124.3
Re(caz-CBz) 1.475 Re(NB-Sz) 1.671 aeCNDZCa3Nm2) 128.2
Re(Cp1-Cpo) 1.433 R.(Nu-S») 1.670 0Le(CysNpCos) 111.1
Re(Cﬁl-Nﬂ) 1.311 Re(Ca4-Nm3) 1.326 OLe(NDQCa3CB3) 109.0
Re(Cﬁz-Ntz) 1.312 Ote(CaleCaz) 110.3 ae(szCu4CB4) 108.6
Re(Ntl'Sl) 1.673 (X,e(Nplc(ﬂCBl) 111.2 Ote(Ca3C33C34) 105.6

Re(NQ-S]) 1.665 (Xe(Nplca2CBz) 107.9 OLC(CB4CB3Nt3) 1154
Re(Cal—le) 1.361 O(«e(CuICBlCBZ) 104.7 O(«e(CB3CB4Nt4) 115.3
Re(Caz-Nmz) 1.317 Ote(CmCBthl) 116.0 Ote(CBg,Nt}Sz) 104.9
Re(Cy3-Nim2) 1.331 0Le(Cp1CpNpp) 114.2 0Le(CpaNuSy) 105.0
Re(sz—C(ﬁ) 1.349 O(«e(CBINtl Sl) 104.5 ae(NBSth4) 994
Re(sz-Ca4) 1.352 ae(CBzNQS]) 105.8 ae(N02Ca4Nm3) 128.7
Re(Ca3-CB3) 1.475 OLe(Ntl S 1Nt2) 99.5 Ote(Ca4Nm3Ca4) 125.0




Table S6. Cartesian coordinates (in A) of atoms and total energies for optimized molecular

structures.

1. [TTDPaLi,],

Charge

EVEENEENER NV RN BN e o) BNo) o)l o) Bl o) i) o) o) NNo) Bl o) I o) BN o) o) Bo) BE OO NEN RN RN LN BN GV RNV

= J
(&)}

16

=
(0)}

16

N J J

TOTAL ENERGY =

P NN PRPORFROOO

-2

X

.000000000
.000000000
.000000000
.972077549
.000000000
.972077549
.125868606
.768444196
.125868606
.768444196
.125868606
.768444196
.125868606
.768444196
.708865954
.164256249
.708865954
.164256249
.708865954
.164256249
.708865954
.164256249
.269056864
.356362132
.269056864
.356362132
.269056864
.356362132
.269056864
.356362132
.000000000
.417416663
.000000000
.417416663
.386210636
.386210636
.386210636
.386210636

Dy Structure

-3093.1708496553

Y

.000000000
.000000000
.972077549
.000000000
.972077549
.000000000
.768444196
.125868606
.768444196
.125868606
.768444196
.125868606
.768444196
.125868606
.164256249
.708865954
.164256249
.708865954
.164256249
.708865954
.164256249
.708865954
.356362132
.2690568604
.356362132
.269056864
.356362132
.269056864
.356362132
.269056864
.417416663
.000000000
.417416663
.000000000
.386210636
.386210636
.386210636
.386210636

(Ha)

oNeoNoNoNoNoNohoNoNoNohNoNoNoNoNoNohohohohoNohohoNololololololNololNolNolNoRaoR o

Z

.007889151
.007889151
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000



2. [TTDPali,],

\]\]\IO\O\O\O\O‘\O\O\O\O\@O\O\@O\O\O\\]\]\]\]U}U\)Q
QO
=
Q
@

R
ooy O O

N 0999

TOTAL

ENERGY =

X

.068567028
.068567028
.000000000
.000000000
.975923922
.975923922
.126026695
.126026695
.126026695
.126026695
.771127344
.771127344
.771127344
.771127344
.708810514
.708810514
.708810514
.708810514
.166897555
.166897555
.166897555
.166897555
.358758590
.358758590
.358758590
.358758590
.000000000
.000000000
.419777155
.419777155
.269026800
.269026800
.269026800
.269026800
.386874818
.386874818
.386874818
.386874818

C,y structure

-3093.1708629450

Y

.007494935
.007494935
.000000000
.000000000
.037914635
.037914635
.006691979
.006691979
.006691979
.006691979
.018533834
.018533834
.018533834
.018533834
.002841255
.002841255
.002841255
.002841255
.003090814
.003090814
.003090814
.003090814
.022040843
.022040843
.022040843
.022040843
.000000000
.000000000
.037950405
.037950405
.005080652
.005080652
.005080652
.005080652
.013442650
.013442650
.013442650
.013442650

(Ha)

NNDNNOORrRE OO

N

Z

.000000000
.000000000
.969635697
.969635697
.000000000
.000000000
.766386269
. 766386269
.766386269
. 766386269
.125843971
.125843971
.125843971
.125843971
.162079826
.162079826
.162079826
.162079826
.708996101
.708996101
.708996101
.708996101
.269051403
.269051403
.269051403
.269051403
.415216922
.415216922
.000000000
.000000000
.354210785
.354210785
.354210785
.354210785
.385575604
.385575604
.385575604
.385575604



3.

\1\1\1\]\]\1\IO‘\O\O\O‘\O\O\O\O\@O\O\G\O\O\O‘\O\\]\]\]\]W(S_‘
QO
=
Q
@

N Y
ooy O O

N J J

TOTAL ENERGY =

[TTDPaLil-,

|
NODNDODNDO

X

.000000000
.011131824
.000000000
.011131824
.000000000
.780811676
.125414852
.780811676
.125414852
.780811676
.125414852
.780811676
.125414852
.188085286
.713826734
.188085286
.713826734
.188085286
. 713826734
.188085286
. 713826734
.376487477
.2727790427
.376487477
.27727790427
.376487477
.27727790427
.376487477
.27727790427
.448054629
.000000000
.448054629
.000000000
.388828596
.388828596
.388828596
.388828596

Dy structure

|
NENNEPEDNDODNDOO

-3085.7148700722

Y

.000000000
.000000000
.011131824
.000000000
.011131824
.125414852
.780811676
.125414852
.780811676
.125414852
.780811676
.125414852
.780811676
.713826734
.188085286
. 713826734
.188085286
.713826734
.188085286
.713826734
.188085286
.27727790427
.376487477
.272790427
.376487477
.272790427
.376487477
.272790427
.376487477
.000000000
.448054629
.000000000
.448054629
.388828596
.388828596
.388828596
.388828596

(Ha)

eoloNoNooBoloBooNoloNoNoNoNoNoNoNoBoNoNoNoNoNoNoNoNoNoNoNoNolNoNoNoNoNeNG)

Z

.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000

10



4. H*[TTDPalLil-,

\1\1\1\]\]\1\IO‘\O\O\O‘\O\O\O\O\@O\O\G\O\O\O‘\O\\]\]\]\]W(S_‘
QO
=
Q
@

N Y
ooy O O

[ I |

TOTAL

0.
-1
1
-1
1
-2
2
-1
1
-2
2
-1
1
-3
3
-2
2
-3
3.
-2
2
-4
4
-2
2
-4
4
-2
2
-4
4
-4
4
-3
3.
0.
0.
0.

ENERGY =

X
000000000

.432234768
.432234768
.424886681
.424886681
.785192700
.785192700
.171987534
.171987534
.766944846
. 766944846
.222895331
.222895331
.485398444
.485398444
.456856757
.456856757
.466754414

466754414

.479158339
.479158339
.714114087
.714114087
.894231145
.894231145
.699538525
.699538525
.908865702
.908865702
.565620444
.565620444
.548980866
.548980866
.384791357

384791357
000000000
000000000
000000000

O O O OO OO O IODODODIODIODODIODIODIODIODIODIODIODIODIODIODODODODODOOLODOODOOOo oo

-3086.1986341181

C,, structure

Y

.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000

(Ha)

Z

.019725753
.422109782
.422109782
.414966720
.414966720
.163362343
.163362343
.754124480
.754124480
.177587535
.177587535
.741250857
.741250857
.451544540
.451544540
.465804607
.465804607
.466538123
.466538123
.459489583
.459489583
.917854490
.917854490
.702606930
.702606930
.916255009
.916255009
.700885105
.700885105
.565710141
.565710141
.569907543
.569907543
.007519446
.00751944¢6
.364771018
.322842155
.335451606



5. [TTDPaHLil,

Charge

~JJJJJJDOD DO OOHOOHIDHDODHOOHOOHOHOHTOHOHTOO N JdJdJwk
|
O

B
o o

~
()
|

'_\

(o)}

|
NNDDNDNOYOYYOO OO O

N 3 J

TOTAL ENERGY =

X

.257922567
.190566062
.021997936
.021997936
.100962487
.050028767
.126556605
.126556605
.839473982
.839473982
.117616630
.117616630
.812971488
.812971488
.687870332
.687870332
.178363338
.178363338
.724954402
.724954402
.221944234
.221944234
.222975430
.222975430
.346318866
.346318866
.307150837
.307150837
.409369412
.409369412
.064669670
.064669670
.367819898
.477709612
.400085834
.400085834
.384531948
.384531948

Cgs structure

-3086.1729795300

Y

.792665280
.551071505
.053803128
.053803128
.238805880
.317362383
.103375899
.103375899
.078377842
.078377842
.070629235
.070629235
.268306232
.268306232
.197386246
.197386246
.199063706
.199063706
.088266681
.088266681
.257820861
.257820861
.350309854
.350309854
.482565205
.482565205
.149239451
.149239451
.232387372
.232387372
.344163035
.344163035
.713968708
.215108684
.110316916
.110316916
.184830997
.184830997

(Ha)

NN NOOODOHNTOORP PP OO R, OO UOOOPMOOMMRPEPENMNEEPNNOORREOO

Z

.000000000
.000000000
.961368319
.961368319
.000000000
.000000000
.765470138
.765470138
.175438144
.175438144
.732318770
.732318770
.123911259
.123911259
.153401709
.153401709
.715322000
.715322000
.133141568
.133141568
.711969824
.711969824
.344809003
.344809003
.266460847
.266460847
.309994638
.309994638
.269444305
.269444305
.387953800
.387953800
.000000000
.000000000
.405186611
.405186611
.367646651
.367646651

12



6. [TTDPaH,],

Charge

~NJJJJJJDODDHDODOHODOHDODHODOHOOHOOHODHOHOHOHO OO N I J

e
o OV O O

=g JJ

TOTAL

ENERGY =

X

.057275462
.057275462
.000000000
.000000000
.802117689
.802117689
.802117689
.802117689
.114796604
.114796604
.114796604
.114796604
.181928644
.181928644
.181928644
.181928644
.708605737
.708605737
. 708605737
.708605737
.377315252
.377315252
.377315252
.377315252
.269732958
.269732958
.269732958
.269732958
.432549748
.432549748
.000000000
.000000000
.384557245
.384557245
.384557245
.384557245
.046618324
.046618324

Dy, structure

-3079.1691980653

Y

.000000000
.000000000
.991978537
.991978537
.164454947
.164454947
.164454947
.164454947
.780000051
.780000051
.780000051
.780000051
.712624171
.712624171
.712624171
.712624171
.186685996
.186685996
.186685996
.186685996
.267213294
.267213294
.267213294
.267213294
.373859070
.373859070
.373859070
.373859070
.000000000
.000000000
.442330953
.442330953
.401235982
.401235982
.401235982
.401235982
.000000000
.000000000

(Ha)

O O O OO OO O IODIODODIODIODIODIODIODIODIODIODIODIODIODIODIODODODODLOLOOObObODOOO oo

Z

.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000



7. [TTDPal?

Charge

~NJJJJJJDODDHDODOHODOHDODHODOHOOHOOHODHOHOHOHO OO N I J
|
(@]

e
o OV O O
|
NNONNOGYO o

N J J
|

TOTAL ENERGY =

’

X

.020945579
.000000000
.020945579
.000000000
.778942988
.119165590
.778942988
.119165590
.778942988
.119165590
.778942988
.119165590
.198802090
.719183150
.198802090
.719183150
.198802090
.719183150
.198802090
.719183150
.384573341
.2778255297
.384573341
.2778255297
.384573341
.278255297
.384573341
.278255297
.468418231
.000000000
.468418231
.000000000
.389641236
.389641236
.389641236
.389641236

Dy structure

|
NENMNENDNDODNO

-3078.0230506409

Y

.000000000
.020945579
.000000000
.020945579
.119165590
.778942988
.119165590
.778942988
.119165590
.778942988
.119165590
.778942988
.719183150
.198802090
.719183150
.198802090
.719183150
.198802090
.719183150
.198802090
.278255297
.384573341
.278255297
.384573341
.2778255297
.384573341
.278255297
.384573341
.000000000
.468418231
.000000000
.468418231
.389641236
.389641236
.389641236
.389641236

(Ha)

ecNeoNeoNoNoNoNololNoNolohoolNolNoNololololoholololololololololololololololNe]

Z

.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
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8. [TTDPaH]-,

Charge

~NJJJJJJDODDHDODOHODOHDODHODOHOOHOOHODHOHOHOHO OO N I J

e
o OV O O

= J 3 J

TOTAL

ENERGY =

X

.024606944
.024606944
.000000000
.000000000
.770589290
.770589290
.166848838
.166848838
.112848329
.112848329
.820358573
.820358573
.194204162
.194204162
.714017402
.714017402
.713378705
.713378705
.224990426
.224990426
.369037984
.369037984
.270167535
.270167535
.2773952328
.273952328
.421871592
.421871592
.470792433
.470792433
.000000000
.000000000
.377546845
.377546845
.422666813
.422666813
.000000000

C,, structure

eoloNoNoBoBololBooNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeNG)

-3078.6621634009

Y

.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000

(Ha)

Z

.037117703
.037117703
.016820145
.984913813
.098899306
.098899306
.771890074
.771890074
.752385105
.752385105
.130570947
.130570947
. 717429165
.717429165
.147476078
.147476078
.173196920
.173196920
.709214574
.709214574
.300287758
.300287758
.344408845
.344408845
.357224041
.357224041
.246218405
.246218405
.050015140
.050015140
.401351383
.436178263
.361888182
.361888182
.395489072
.395489072
.993932614



9. H[TTDPa]l-,

Charge

~NJJJJJJDODDHDODOHODOHDODHODOHOOHOOHODHOHOHOHO OO N I J

e
o OV O O

= J 3 J

TOTAL

O O O W Wi ix b b

ENERGY =

X

.448359490
.448359490
.437863599
.437863599
.792274360
.792274360
.175729157
.175729157
.766491899
.766491899
.230161355
.230161355
.501466815
.501466815
.458121658
.458121658
.478422934
.478422934
.482271304
.482271304
.725015300
.725015300
.888712920
.888712920
.707692160
.707692160
.901191141
2.901191141
.569416298
.569416298
.554668809
.554668809
.397804638
.397804638
.000000000
.000000000
.000000000

C,, structure

eoleoNoNooBoloBooNoloNoNoNoNoNoNoNeoBoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNG)

-3078.6222830322

Y

.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000

(Ha)

Z

.415590459
.415590459
.414302865
.414302865
.158870397
.158870397
.741065887
.741065887
.182818769
.182818769
717770436
717770436
.452289567
.452289567
.475697902
.475697902
.474760694
.474760694
.460140063
.460140063
.924883756
.924883756
.712471293
.712471293
.927006081
.927006081
.702258920
.702258920
.582546201
.582546201
.590881369
.590881369
.010554767
.010554767
.353301773
.301061314
.311226480



17
Table S7. Wavelength (A, nm) and oscillator strength (in parenthesis), corresponding to the
energies of the electronic transitions ® from the ground® to the excited singlet states.

| electronic transition | A | Tepw | electronic transition | A
[u-(TTDPa) Li,|
1'E, 2a1, — Tel(90) 615(0.481) | 8'E, | 6a,,—>8e,(76); 6e, —> Tar (14) |255(0.671)
2'E, | 2a,-8e,(85); 6a>Tey(12) [398(0.019) | o\ [ 6e,—>7ax (25); 4b2—>8¢,(24); |, 0515)
3'E, 4by,—7e,(82); 5a,,—>Te,(14)  [363(0.092) B 2b;,—7e,(20); 1a;,—>7e,(14); )
SIE, | 63 07el75); 2a10>8e4(10)  325(2.122) |12'E,| laj>7ed(58); San—8e.(24) |231(0.160)
[TTDPaLi]_
1'E, 2a1, — Tel(88) 588(0.454) | 5'E, | 4an—>7e,(82); San—8e,(12)  |305(0.451)
2B, | 2a,,8e.(86); San—>Te(13) |428(0.082) | 6'Ey |  5an>8e4(83); dan—>7Te (10) | 285(1.026)
3B, | Sano7eJd44); 4by—>Te (33) |344(1.006) | 8'E, | 6e,>6a,(48): 6. —>5bu(37) | 261(0.466)
4E, | 4byo7ed61); San>Tel(29) |324(0.362) |11'E,| 2b,,57e.(69); 4a,—>8e,(24)  |234(0.252)
[TTDPa]”~
1'E, 2a1, — Tel(85) 596(0.288) | 6'E, |  6e,—>6ay,(44); 4ay,—7e,(33);  [276(0.118)
2'E, | 2a,,8e,(78); 5a,—>7e,(20) |473(0.138) 6e, = 5b,y(22)
1Ay, | 16b,,—>5b,,(74):28e,57e,(24) [402(0.001) | 7'E, |  4ay—7e,(62); 6e,—>5by(18);  |275(0.699)
31E, Say,—>7e4(53); 5a,,—>8e,(28)  |371(0.653) 6e, > 62a,,(16)
4E, | S5ay,>8e4(65); Sz — Te(13) [333(1.522) | 8'E, | 6€,—55b:u(58); 6, — 6a:,(35) |269(0.470)
5'E, 4b,, — Te,(88) 303(0.086)
[TTDPaH,]
1'By, 4a, = Tby,(91) 609(0.286) [4'Byy |  7b1—>7b3,(60):8b1,—>7b3,(38);  |325(0.148)
1'Bs, 4a, — 7b3,(86) 570(0.252) | 5'Bsy|  7b1—>7bsu(74); 8b1,—>7byy(12)  |312(0.260)
21Bs, 9by, —7bs(90) 414(0.058) [5'Bay| 8b1,—>7bs,(42); b1, —>7bs,(34)  [305(0.967)
21B,, 4a, > 8b,,(59) 391(0.058) | 8'Ba, 632?:171& L((l“;)g:l:%ti((zl?) 253(0.575)
4By, | 8b1,—>7b2(90); 7bi—>7b2x(20) [330(1.039) | 8'Bs, 6bs, —>10b,,(76) 249(0.363)
[TTDPzLiH], C, (protonated N,)
1IA" 60a" — 79a'(91) 649(0.208) [12'A"| 76a'—>61a"(39); 77a'—>61a"(23) |320(0.866)
1A' 60a" — 61a"(88) 590(0.249) [28'A"[78a'—>62a"(60); 77a'—>62a"(28)  |258(0.085)
21A" 60a" — 80a'(91) 460(0.048) | . [60a"—>64a"(20); 69a'—>79a'(19);
3IA" 60a" — 81a'(91) 2180.004) | 202 | s2a"561a(16): 68a—>792'10) | >0(0090)
Lo | 772579(55);60a"—>62a"(24); o | 772'—>82a'(50); 68a'—>79a'(15);
21A T8at - 792/(14) 399(0.023) |31A| 2o erais) 255(0.106)
8IA' | 742'—>79a'(33);76a'—>79a'(23); |342(0.362) |30'A"[59a">81a'(41); 53a"—79a'(12)  |254(0.319)
77a' —>79a'(12) 321A"|77a'>62a"(52); 78a'—>62a"(29)  |252(0.123)
Lo | 74a'>79a(45);57a"—>61a"(24); o1 | 742'—802'(30); 76a'—>81a'(28);
91A T6x' ->792(11) 333(0.266) |33'A'| 5,0 10 252(0.128)
10'A' | 57a"—>61a"(64);76a'—>79a'(13) |326(0.449)
H[TTDPzLi], C,, (protonated N,,)
1'B; | 12a,—> 14b, (89) 590(0.362) [13'B, [ 12b,—>14a,(50); 10b,—>13a,(39) | 268(0.145)
1A, | 122, 132, (89) 576(0.225) |15'B; | 10a,— 15b, (90) 263(0.170)
7'A; | 12b,— 14b, (59) 322(1.013) [14'A, ] 11b,->15by(64); 13b,—>16b,(20) | 259(0.233)
7B, | 12b,> 13a, (74) 317(0.692) [16'A,[ 10a,>14ax(73); 11a,>15a,(13) | 256(0.110)
11'A, [ 10b,—> 14b, (79) 280(0.115) [17'By | 11a,>16b,(54); 10b,>13ax(18) | 253(0.215)
Tepm ONEeKTPOHHBINA NEPEXOJ A Tepm ONEeKTPOHHBIN EPEXO]T A
[TTDPaH] , C,, (protonated N,)
1'B, 10a,—> 16b, (89) 634(0.162) | 9'B; | 15b,—>12a5(75); 13b,>11a,(17) | 290(0.547)
1'A; | 10a,>11a,(84); 15b,—>16by(11) | 569(0.210) [10'A, 15b,—>19b,(88) 289(0.279)
2B, 10a,—> 17b, (89) 480(0.089) | 14'A, 13b2_>173253’1;;12’(2;’)181’2(17)’ 264(0.095)
31A, 15"2_’1?2%252{16%?1_0’)123‘2(17)’ 368(0.548) | 151A;| 13by—>17b(40); 11b,—>16b5(30) | 262(0.116)
5B, P2 16}’2&:‘2’1111?;)“3‘2(25)’ 362(0.220) [13'B;| 8a,—> 16b, (78); 11by—>11ay(15) | 262(0.198)
7B, | 14by>11ax(52); 15by—>11a5(30) | 329(0.216) |19'A, 832_’““1‘2(3261; 119315’;(?31)8]’2(17)’ 248(0.098)
51A; | 13b,516by(51);15b,17bx(37) | 326(0.101) [ 18'B;| 7a,— 16b, (53); 13b,>12a,(34) | 238(0.129)
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10a,—>14b,(10)

10b,—> 14b,(14)

7'A; | 15b,17bx(44);13b,—>16b,(27) | 309(0.419) |22'A,] 7a,—11ax(70); 12b,—>18b,(20) | 231(0.085)
8'B; | 13b,>11ay(67); 15b,—>12a,(21) | 307(0.327)

{H[TTDPaLi]} , C,, (protonated N,,)
1A, | 12a,>13a,(85) 588(0.133) |8'A; | 11b,—>14by(66); 12b,—>14b,(10) ]307(0.543)
1'B; | 12ay>14by(81) 9B, | 12ay>17b5(49); 13b,—> 1 4ax(14);

585(0.323) b 1313) 303(0.190)
41B, 11a,14b,(69);13b,—132,(20) |377(0.152) |10'A;| 13b,—>16by(64); 11a,—>14a,(19)  [292(0.226)
1 . . 1 .
41A1 130, 14b,(40): 120, 14b2(26): [ 37 53 | 12B1 ] 110> 13a(70): 136> 15:(11) | 1g60313)

122, 15a,(12)
5'B; | 13b,13a,(56); 11a,—>14b,(27) |359(0.155) |13'B; | 12b,—>14a,(93) 275(0.165)
6'A; | 13b,>15by(44);12b,—>14by(31); 141B, | 10a,—>15b,(68); 92,—>14b,(21) | 267(0.184)
343(0.233)
11b,->14by(13)
T'AT | 13by—>15by(47);12b,—> 14b5(20) 15'B, | 11a,—16by(47); 92,—14b,(28); | 263(0.092)
338(0.189)
10a,—>15b5(16)
81B) | 1200 130512051 70:27) [ 3110 1g3) |15 A1] 1082 140:(35): Tar>150:(32); | 258(0301)

% one-electron transitions between filled and unoccupied MO and their contributions (>10%) to the corresponding
electronic configurations of the excited states
b Electronic configurations of the groud:
[TTDPzLi;] ...(19a15)*(10a50)*(2a1,)*(6824)*(16b14)*(12b3,)*(2b1,)*(4b2y) *(6€,)*(28e.);

TTDPaLi] ...(19a1,)*(1025¢)*(2a14)*(5820)*(16b1)*(12b5,)*(2b1,)*(4b2y)*(6€,)*(28e.);

TTDPa]~ ...(1821,)%(1023,)%(221,)2(522,)2(16b1,)2(1 22, *(2b1,)2(4b, (66,2 (28e.,);

TTDPaLiH] - C, - ... (782)2(60a")2; Cay — ...(59a,)2(12a2)2(54b,2(13b,)?

[
[
[TTDPaH], ...(342,)*(42,)*(22b1)*(9b1,)*(6b2g)*(28b2,)*(6b3)*(28b3u);
[
[

TTDPaH] ~ ...(62a;)2(102,)2(50b,)2(15b,)2;
{H[TTDPaH]} ~ ...(582,)%(12a,)%(54b,)*(13b,)>
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Table S8. Calculated frequencies of normal vibrations (cm!) for Dy, and Cy, geometric
configurations of [u-TTDPa)Li,].

524(by,2.6)

D4h C2h D4h C2h l)4h C2h
40i(e,) 21(by) 527(az, 62.8) | 527(b,,62.8) 853(ai,) 853(ay)
¢ 33(ay) 542(ay,) 542(a,,0.0) 876(c,. 45.9) 876(a,,22.9)
15(b,y) 15(b,,,0.0) 542(ay,) 542(a,) v 877(b,,22.6)
42(25,,0.2) 42(b,,0.2) 582(byy) 583(a,) 927(byg) 927(b,)
55(byy) 55(ay,0.0) 590(ay,) 591(ag) 1030(byg) 1029(b,)
86(cy) 98@) | g0ge, 33.2) -00B@162) | 509 53y | 1077(bs3.4)
103(b,) 609(b,,16.2) 1080(a,,1.3)
117(by,) 117(by) 617(c,) 617(a,) 1109(e,, 452.4) 1109(b,,226.9)
121(by,) 137(ay) 617(b,) 1109(a,,227.4)
128(e.. 3.8) 128(b,,1.5) 622(ay,) 622(b,) 1135(ay,) 1135(b,)
v 128(a,,2.0) 685(b1y) 684(a,,19.6) 1181(ay,) 1181(b,)
133(bay) 133(b,,0.8) 687(az,) 688(b,) 1199(b,,) 1199(b,)
143(c,) 145(b,) 691 (e, 289.1) 692(b,,145.2) |  1248(b,,) 1248(ay)
155(a,) 692(a,,125.2) | 1272(ay,) 1272(ay)
148(ayy) 148(a,,0.0) 714(ay,) 714(a,) 1279(e,. 526.4) 1278(a,,265.1)
215(az, 55.3) | 210(b,,60.1) 731(byy) 732(a,) T 11280(b,,269.9)
228(byy) 228(by) 732(bay) 732(by,0.3) 1325(e,. 43.5) 1325(b,,19.8)
232(ayy) 233(ay) 761(e,) 761(a,) P 1326(a,,23.2)
236(azg) 236(by) ¢ 761(by) 1346(ay,) 1346(ay)
265(cy) ;gg(ag) 763(ey. 37.6) 762(ay,19.4) 1364(b;,) 1364(a,)
(by) 763(b,,19.6) | | 432(e,. 0.2) 1431(b,,0.2)
266(bay) 260(by,4.8) 771(byg) 772(by) v 1432(a,,0.1)
267(e,, 32.0) 273(ay,7.1) | 777(az, 30.6) | 777(b,,30.5) 1458(b;,) 1458(ay)
v 275(by,10.4) 785(e,, 80.3) 785(b,,41.3) 1470(byg) 1470(b,)
274(byy) 275(ay,1.2) v 785(a,,40.4) 1473(ay,) 1473(ay)
295(az, 54.7) | 294(by,25.1) 787(b1) 787(a,) 1505(ey. 0.7) 1505(ay,0.5)
303(e,, 60.6) 306(a,,31.7) 788(a1y) 788(ay) e 1505(b,,0.7)
v 323(by,44.4) 800(az,) 800(by) 1525(ay,) 1525(b,)
312(ey) 312(a,) 820(by,) 820(2,,0.0) |+, (e, 13.0) 1537(ay,6.5)
312(by) 823(e.) 823(by) 1537(b,,6.6)
352(az, 2.1) | 354(b,,5.3) ¢ 823(a,) 1562(ay,) 1562(b,)
512(by,) 512(by) 823(ary) 823(ay,0.0) 1562(a;,) 1562(a,)
518(bay) 518(b,,0.0) 833(c,. 27.4) 833(ay,13.2) 1572(e,, 64.8) 1572(b,,32.4)
519(e,) 519(a,) 833(b,,13.0) 1572(ay,31.9)
¢ 519(b,) 843(by,) 844(a,) 1574(by,) 1575(b,)
524(e,. 5.7) 524(a,,2.4) 1604(b,,) 1604(ay)

Symmetry and intensity (km/mol) of IR active vibrations.
D4h - Fvib = 1Oa1g+8a2g+9b1g+9b2g+9eg+3a1u+6a2u+4b1u+5b2u+1Seu;

Cy-T

vib T

= 28a,+26b,+25a,+29b,.
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Table S9. Calculated frequencies of normal vibrations infrared active vibrational modes for
anion [TTDPaLi] and [pu-(TTDPa)Li],.

[TTDPzLi] [u-TTDPaLi,]
oi(A)) Assignment 0i(A;) Assignment
Symmetry Ay,
37 (0) | dom 42 (0) | dom
208 (6) | fold(Cp-Cp) 215 (55) | fold(Cy-Cp)

328 (12) | fold(Cy-Cp), OPB(L1) 295 (55) | fold(Cg-Cp), OPB(L1)

364 (1) | OPB(N,,), OPB(N,), OPB(Li) 352 (2) | OPB(N,,), OPB(N,,), OPB(Li,)

520 (64) | fold(N; Ny 527 (63) | fold(N;- Ny

771 (22) | fold(Cy - Cy) 777 (31) | fold(Cy - Cy)

Symmetry E,
129 (7) | IPR(Py+TD) 128 (4) | IPR(Py+TD)

285 (12) r(M'ND)a(P(CaNmCa)a (P(NmCaCB) 267 (32) r(M'ND)a(p(CaNmCa)a (p(NmCaCB)
467 (2) | r(M-N;), IPR(TD) 303 (61) | r(M-N,),0(C,N,Co), @(N,,C,Cp)
526 (3) | IPB(Py) 524 (6) | IPB(Py)

614 (1 1) (P(CaNmCa)a (P(NmCaCB) 608 (33) (P(CaNmCa)a (P(chacﬁ)

690 (421) | e(N,CoCp), @(NimCoCp) 691 (289) | e(N,CoCp), @(NmCoCp)

748 (83) | r(S-Ny),p(CN,C,) 763 (38) | r(S-Ny),p(CN,,Cy)

764 (124) r(S'Nt)a(P(CaNmCa)a (P(CaCBNt) 785 (80) r(S'Nt)a(P(CaNmCa)a (P(CaCBNt)

830 (17) | IPB(Py+TD) 833 (27) | IPB(Py+TD)

881 (21) | bre(Py+TD), IPR(Py) 876 (46) | bre(Py+TD), IPR(Py)

1083 (175) | r(Ny-Ca). @(N,CoCyp) 1079 (3) | r(Ny-Co), @(N,CoCyp)
1115 (390) | 1(Cy-Cp), 1(Co-Np), @(N,CoCh), 1109 | r(Cy-Cp), 1(Cy-Np), @(N,C,Cp),
1(Cg-Ny) (452) | r(Cy-Ny)
1278 (726) | ¢(NpuCoCp), @(CoNmCo) 1279 | @(NmCoCp), 9(CuNmCyo)
(526)

1315 (4) r(Np'Ca),(P(CaNmCa):(P(NmCaCB) 1325 (44) r(Np'Ca)a(P(CaNmCa):(P(chacﬁ)a

r(Ca'CB)a (P(NDCOLCB)

1415 (4) | (NCoCp), 1(Cp-Ny), 1(Cy-Np), 1432 (0) | @(N;CoCp), 1(Cp-Ny), 1(Cy-Np),

O(N,CoCp) O(N,CoCp)

1496 (51) | 1(Cy-Ny), 1(Co-Nyy), 1(Co-Cp), 1505 (1) | 1(Cy-Ny), 1(CoNun), 1(Co-C),
O(N,CoCp) O(N,CoCp)

1530 (59) | r(Cy-Np), 9(N,C,Cp) 1537 (13) | r(Cy-Np), 9(N,C,Cp)

1575 (83) | r(Cg-Ny), 1(Cy-Cp) 1572 (65) | r(Cg-Ny), 1(Cy-Cp)

dom. — doming; fold (X-Y) — folding along X-Y line; OPB - out-of-plane bending, IPR — in-
plane rocking; Py — pyrrole ring; TD — thiadiazole ring; r — bond stretching; ¢ - angle bending;
IPB — in-plane bending; bre — breathing




Table S10. Calculated frequencies of normal vibrations infrared inactive vibrational modes
for anion [TTDPaLi] and [u-(TTDPa)Li],.
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TTDPzLi TTDPzLi, TTDPzLi | TTDPzLi, TTDPzLi | TTDPzLi,
Symmetry A, Symmetry By, Symmetry A,
230 232 142 121 234 236
586 542 582 582 615 622
713 590 733 731 680 687
769 714 768 787 787 800
855 788 844 843 1147 1135
1255 853 1271 1248 1201 1181
1346 1272 1337 1364 1496 1525
1472 1346 1460 1458 1569 1562

1542 1473 1588 1604
1562
Symmetry By, Symmetry E, Symmetry By,
111 117 59 402 16 15
210 228 145 86 142 133
507 512 259 143 273 266
757 771 317 265 508 518
922 927 509 312 726 732
1029 1030 616 519
1217 1199 755 617
1460 1470 822 761
1578 1574 823
Symmetry Aj, Symmetry By,
152 148 61 55
540 542 275 274
823 823 686 685
819 820

2 imaginary value




Table S11. Total energies (in Hartree) and frontier MO levels (in eV) for the optimized
structures of TTDPa macrocycle its Li complex and their anionic forms.

Total energy, Ha HOMO, eV | LUMO, eV
[TTDPaLi,] | -3093.1708496553 -5.867 -3.679
(Dan)
(Can) | -3093.1708629450
[TTDPaLi]- | -3085,5706669461 -2.865 -0.514
H[TTDPaLi] | -3086,1986341181 -5.965 -3.831/-3.570
[TTDPaHLi] | -3086,1729795300 -6.038 -3.946/ -3.761
[TTDPa]* -3078,0230506409 0.302 2.746
[TTDPaH]- -3078,6621584073 -2.912 -0.688/-0.473
{H[TTDPa]} |-3078,6222830330 -2.767 -0.558/-0.294
[TTDPaH;] -3079,1691980653 -6.144 -4.006/ -3.780
E, eV "
< [TTDPa]
9] i,
27 ‘:'Z;: -
i o .. [TTDPalLi]
0- #I
A =, ~ Wy, [TTDPaLi,]
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Figure S1. MO level diagram for the optimized structures of [TTDPa]?- and its mono- and

dilithium complexes
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Figure S2. Cyclovoltammogramm of [TTDPaLi](Li*) in DMSO in the presence of 0.1 M
tbaClO4. Scan rate 100 mV/s.
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