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1. Molecular structures and synthetic details
1.1. Molecular structures
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Supplementary Figure 1. The molecular structures of open-shell species in previous work including
para-gquinodimethane analogues,* quinoidal oligothiophenes and derivatives,*8 indenofluorenes based
materials,®!! and quinoidal polycyclic aromatic hydrocarbons.*?5
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Supplementary Figure 2. The molecular structures considered in this work including DPP-based and
NT-based small molecules, BT, and BBT analogues.

1.2. Materials and methods

General remarks. All manipulations of air/and or moisture-sensitive compounds were
performed under an inert atmosphere in a nitrogen-filled glovebox, or using standard Schlenk
techniques. Reagents, unless otherwise specified, were purchased from Sigma-Aldrich and
SunaTech Inc. and used without further purification. Chloroform (CHCIs), dichloromethane,
hexanes, and acetonitrile were degassed and dried over 4 A molecular sieves prior to use.
Deuterated solvents (chloroform-d, dichloromethane-d>) were purchased from Aldrich and used
as received. Tetrakis(triphenylphosphine)palladium (0) was purchased from TCI Shanghai and
used as received. 4H-cyclopenta[2,1-b:3,4-b"]dithiophene (CPDT),'® 4,4-didodecyl-4H-
cyclopenta[2,1-b:3,4-b']dithiophene (C1,-CPDT),*" tributyl(4,4-didodecyl-4H-cyclopenta[2,1-
b:3,4-b"]dithiophen-2-yl)stannane (C1.-CPDT-Sn),t® 5,10-dibromonaphtho[1,2-c:5,6-
c']bis([1,2,5]thiadiazole) (NT-Bry), 5,10-bis(4-hexylthiophen-2-yl)napht-ho[1,2-c:5,6-
c'lbis([1,2,5]thiadiazole) (NTT) and the dibromosubstituted precursor 5,10-bis(5-bromo-4-
hexylthiophen-2-yl)naphtho[1,2-c:5,6-c'Tbis([1,2,5]thiadiazole) (NTT-Brz)'® were prepared
according to literature  procedures.  2,5-bis(2-ethylhexyl)-3,6-di(thiophen-2-yl)-2,5-
dihydropyrrolo[3,4-c]pyrrole-1,4-dione (TDPP) was commercially available. 2,5-bis(2-
ethylhexyl)-3,6-bis(5-phenylthiophen-2-yl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione  (Ph-
TDPP), 2,5-bis(2-ethylhexyl)-3,6-bis(5-(naphthalen-1-yl)thiophen-2-yl)-2,5-dihydropyrr-
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olo[3,4-c]pyrole-1,4-dione  (1LN-TDPP), 2,5-bis(2-ethylhexyl)-3,6-bis(5-(naphthalen-2-
yl)thiophen-2-yl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione (2N-TDPP), 2,5-bis(2-
ethylhexyl)-3,6-bis(5-(pyren-4-yl)thiophen-2-yl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione
(Py-TDPP), 3,6-bis(5-(4-(bis(4-methoxyphenyl)amino)phenyl)thiophen-2-yl)-2,5-bis(2-
ethylhexyl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione (TPAOMe-TDPP) and 3,6-di([2,2'-
bithiophen]-5-yl)-2,5-bis(2-ethylhexyl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione (Th-
TDPP), 4,4'-(5,5'-(benzo[c][1,2,5]thiadiazole-4,7-diyl)bis(3-hexylthiophene-5,2-diyl))bis
(N,N-bis(4-methoxy-phenyl)aniline ) (TPAOMe-BTT) were synthesized according to
previously published procedures.’®*H and **C NMR spectra were collected on a Bruker Avance
111 400 MHz spectrometer and chemical shifts, & (ppm), were referenced to the residual solvent
impurity peak of the given solvent. Solutions tested in *°C NMR are saturated. Data reported
as: s = singlet, d = doublet, t = triplet, m = multiplet, br = broad; coupling constant(s), J are
given in Hz. Flash chromatography was performed on a Teledyne Isco CombiFlash Purification
System using RediSep Rf prepacked columns. The melting point of each material was estimated
by differential scanning calorimetry DSC (Netzsch DSC 200F3) at a heating rate of 10 °C-min
! under nitrogen. Element composition (C, H, S, N) was collected on a Elementar Vario EL
cube. The composition of O element was calculated by subtracting the composition of C, H, S,
N elements.

HPLC analysis was conducted using Cosmosil 5C1s-MS-11 column with the chromatographic
conditions as follow. (1) For NTT, 2N-NTT, FIu-NTT, NTC, 2N-NTC, Flu-NTC, Ph-TDPP,
2N-TDPP, flow rate = 0.3 ml min, eluent = CH,Cl,/isopropanol =1:1, column temperature =
25 C. (2) For IN-TDPP, Py-TDPP, Flu-TDPP, Flu-TDPP-C8, TPAOMe-TDPP, TPAOMe-
TDPP-C4, TPAOMe-TTDPP, flow rate = 0.3 ml min?, eluent = CH,Cl./isopropanol =4:1,
column temperature = 25 <C. (3) For An-TDPP, Th-TDPP, TPAOMe-BBTT, flow rate = 0.3
ml min‘, eluent = CH,Cl,/isopropanol =19:1, column temperature = 25 <C.

2,5-bis(2-ethylhexyl)-3,6-bis(5-phenylthiophen-2-yl)-2,5-dihydropyrrolo[3,4-c]pyrrole-
1,4-dione (Ph-TDPP)

(0]
S N
Br: ® o \ M . @B/OH Pd(PPhj3)s, Na,CO5 O s PN /S\ Q
N s~ “Br OH Toluene/H ,O/Ethanol \ N
o 110°C, 24 h 4

Br,-TDPP Ph-TDPP

Ph-TDPP was synthesized according to previously published procedures.'® Melting point (Mp):
213 °C; '"H NMR (400 MHz, chloroform-d) & 8.96 (s, 2H), 7.68 (d, J= 6.2 Hz, 4H), 7.50 — 7.29
(m, 8H), 4.14 — 4.02 (m, 4H), 1.94 (d, J = 5.9 Hz, 2H), 1.45 — 1.23 (m, 16H), 0.92 (t, /= 7.4
Hz, 6H), 0.87 (t, J = 7.0 Hz, 6H). UV/Vis: Anax 578 nm; MOLDI-TOF-MS (m/z): Calcd. for
C42HugN>O2S): m/z: 676.3157. Found: 676.3426; analysis (calcd., found for C4HasN20»S»):
C(74.52, 74.82), H(7.15, 7.12), S(9.47, 9.31), N(4.14, 4.20), O(4.73, 4.55).

2,5-bis(2-ethylhexyl)-3,6-bis(5-(naphthalen-1-yl)thiophen-2-yl)-2,5-dihydropyrrolo|3,4-
c]pyrrole-1,4-dione (IN-TDPP)
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! ¢
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IN-TDPP was synthesized according to previously published procedures.!” Melting point (Mp):
183 °C; 'H NMR (400 MHz, chloroform-d) & 9.07 (s, 2H), 8.31 — 8.25 (m, 2H), 8.00 — 7.88 (m,
4H), 7.69 — 7.43 (m, 10H), 4.11 (p, J= 7.4 Hz, 4H), 2.00 (d, J = 5.4 Hz, 2H), 1.49 — 1.24 (m,
16H), 0.93 (t,J = 7.4 Hz, 6H), 0.85 (t,J = 7.0 Hz, 6H). *C NMR (101 MHz, CDCls) 6 161.88,
147.77, 140.17, 136.10, 133.95, 131.41, 131.08, 129.86, 129.45, 128.93, 128.58, 128.37,
126.98, 126.38, 125.38, 125.29, 108.13, 46.08, 39.32, 30.33, 28.51, 23.65, 23.14, 14.08, 10.59.
UV/Vis: Amax 600 nm; MOLDI-TOF-MS (m/z): Calcd. for CsoHs2N20,S;: m/z: 776.3470. Found:
776.3426; analysis (calcd., found for CsoHs2N2O,S»): C(77.28, 77.21), H(6.75, 6.31), S(8.25,
8.11), N(3.60, 3.55), O(4.12, 4.82).

2,5-bis(2-ethylhexyl)-3,6-bis(5-(naphthalen-2-yl)thiophen-2-yl)-2,5-dihydropyrrolo|3,4-
c]pyrrole-1,4-dione (2N-TDPP)

N
Br—S Pd(PPh3),, NayCO3
P Ye + OH
s~ "Br B~ Toluene/H ,O/Ethanol

o OH 110°C, 24 h

Br,-TDPP 2N-TDPP

2N-TDPP was synthesized according to previously published procedures.'® Melting point (Mp):
227 °C; "H NMR (400 MHz, Chloroform-d) & 9.00 (s, 2H), 8.13 (s, 2H), 7.91 — 7.79 (m, 8H),
7.60 (dd, J=4.1, 2.7 Hz, 2H), 7.53 (d, J = 6.6 Hz, 2H), 4.13 (t, /= 6.7 Hz, 4H), 1.98 (d, J =
7.0 Hz, 2H), 1.45 — 1.30 (m, 16H), 0.95 (d, /= 7.3 Hz, 6H), 0.91 (d, J = 6.8 Hz, 6H). UV/Vis:
Amax 650 nm; MOLDI-TOF-MS (m/z): Calcd for CsoHs:N2O2So: m/z: 776.3470. Found:
776.3467; analysis (calcd., found for CsoHs2N20,S»): C(77.28, 77.32), H(6.75, 6.33), S(8.25,
8.10), N(3.60, 3.50), O(4.12, 4.75).

3,6-bis(5-(anthracen-9-yl)thiophen-2-yl)-2,5-bis(2-ethylhexyl)-2,5-dihydropyrrolo|3,4-
c]pyrrole-1,4-dione (An-TDPP)
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(o]
N
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R / _—8-
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N
d O 110°C,24 h

Bry-TDPP An-TDPP
3,6-bis(5-bromothiophen-2-yl)-2,5-bis(2-ethylhexyl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-
dione (Br,-TDPP) (200 mg, 0.29 mmol) was dissolved in a mixture of toluene (20 ml) and
ethanol (8 ml). Anthracen-9-ylboronic acid (193.2 mg, 0.87 mmol), Na,COs (3 mL, 2M), Pd
(PPh3)s (16.8 mg, 0.0145 mmol) were added to the mixture. The reaction mixture was cooled
to room temperature, extracted with 60 ml dichloromethane, and washed with saturated brine
water (3x100 ml) three times, dried over anhydrous MgSQa, and volatiles were removed in
vacuo. The crude product was purified by column chromatography on silica gel using
dichloromethane and petroleum ether and recrystallization resulting in a deep-brown solid An-
TDPP (171 mg, 67%). Melting point (Mp): 209 °C; '"H NMR (400 MHz, chloroform-d) & 9.23
(s, 2H), 8.59 (s, 2H), 8.07 (d, J = 8.2 Hz, 4H), 7.92 (d, J = 8.6 Hz, 4H), 7.59 — 7.35 (m, 10H),
4.18 — 4.04 (m, 4H), 2.03 (d, /= 5.8 Hz, 2H), 1.46 — 1.21 (m, 16H), 0.97 — 0.86 (m, 6H), 0.85
—0.72 (m, 6H). *C NMR (101 MHz, CDCls3) 6 161.93, 145.14, 140.28, 136.14, 131.58, 131.17,
128.84, 128.49, 126.74, 126.45, 126.14, 125.46, 108.18, 46.11, 39.31, 30.22, 28.41, 23.50,
23.06, 14.00, 10.50. UV/Vis: Amax 582 nm; MOLDI-TOF-MS (m/z): calcd. for CsgHssN20,S>,
899.3783; found: 899.3773; analysis (calcd., found for CsgHssN20,S,): C(79.41, 79.11), H(6.43,
6.41), S(7.31, 7.37), N(3.19, 3.15), O(3.65, 3.97).

2,5-bis(2-ethylhexyl)-3,6-bis(5-(pyren-1-yl)thiophen-2-yl)-2,5-dihydropyrrolo|3,4-
c]pyrrole-1,4-dione (Py-TDPP)

o]
Bre S “
" Pd(PPhj),, Na,CO.
Ve =8 + OO OH —
s” "Br B~ Toluene/H ,0/Ethanol

(o} OH 110°C, 24 h

Br,-TDPP

Py-TDPP was synthesized according to previously published procedures.'® Melting point (Mp):
217 °C; "TH NMR (500 MHz, Chloroform-d) 8 9.14 (s, 2H), 8.57 (d, J=9.2 Hz, 2H), 8.35 - 7.79
(m, 16H), 7.60 (d, J = 3.6 Hz, 2H), 4.15 (q, J = 15.2, 11.7 Hz, 4H), 2.07 (s, 2H), 1.53 — 1.23
(m, 16H), 0.97 (t, J = 7.3 Hz, 6H), 0.88 (t, J = 7.0 Hz, 6H). UV/Vis: Amax 585 nm; MOLDI-
TOF-MS (m/z): Caled. for Ce2HseN202S2: m/z: 924.3873. Found: 924.3883; analysis (caled.,
found for CexHssN20-S,): C(80.48, 80.15), H(6.10, 6.12), S(6.93, 7.06), N(3.03, 2.95), O(3.46,
3.73).
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3,6-di(|2,2'-bithiophen]-5-yl)-2,5-bis(2-ethylhexyl)-2,5-dihydropyrrolo|[3,4-c|pyrrole-1,4-
dione (Th-TDPP)

N
Br S Pd(PPh3)s, Na,COs

\ N / \ s, OH e e
/ S S Br * IL/)—B( Toluene/H ,O/Ethanol
N OH 110°C, 24 h
Br,-TDPP Th-TDPP

Th-TDPP was synthesized according to previously published procedures.'® Melting point (Mp):
186 °C; *H NMR (400 MHz, Chloroform-d) § 8.92 (s, 2H), 7.32 (d, J = 4.1 Hz, 6H), 7.11 - 7.05
(m, 2H), 4.05 (p, J =7.2 Hz, 4H), 1.92 (d, J = 5.8 Hz, 2H), 1.44 — 1.21 (m, 16H), 0.89 (dt, J =
16.8, 7.3 Hz, 12H). UV/Vis: Amax 580 nm; analysis (caled., found for CsgHasN20,S4): C(66.24,
65.70), H(6.44, 6.22), S(18.61, 18.99), N(4.07, 3.95), O(4.64, 5.14).

3,6-bis(5-(9,9-dimethyl-9H-fluoren-2-yl)thiophen-2-yl)-2,5-bis(2-ethylhexyl)-2,5-
dihydropyrrolo[3,4-c|pyrrole-1,4-dione (Flu-TDPP)

. v,

Bre_S. N o Pd(PPh3)s, Na,COs i \ .
S ———
- ®:on Toluene/H,0/Ethanol O.O W Q O
° g 110°C, 24 h fi
Bry,-TDPP Flu-TDPP

Flu-TDPP was synthesized from Br,-TDPP (200 mg, 0.29 mmol) and (9,9-dimethyl-9H-
fluoren-2-yl)boronic acid (174 mg, 0.73 mmol) using an analogous procedure similar to that
for An-TDPP resulting in a brown solid (210 mg, 79 %). Melting point (Mp): 216 °C; *H NMR
(400 MHz, chloroform-d) 6 9.00 (s, 2H), 7.85 — 7.58 (m, 8H), 7.52 (d, J = 4.1 Hz, 2H), 7.68-
7.46 (m, 2H), 7.39 — 7.35 (m, 4H), 4.18 — 4.07 (t, J = 7.9 Hz, 4H), 1.97 (m, 2H), 1.45 — 1.25
(m, 16H), 0.96 —0.88 (m, 12H). °C NMR (101 MHz, CDCls) 6 153.98, 127.81, 127.18, 122.69,
120.31, 77.35, 47.04, 46.01, 39.33, 30.50, 28.65, 27.16, 23.77, 23.18, 14.14, 10.67. UV/Vis:
Amax 616 nm; MOLDI-TOF-MS (m/z): calcd. for CeoHsaN20:2S2, 908.4409; found: 908.4425;
analysis (calcd., found for CeoHesN202S7): C(79.25, 79.31), H(7.09, 7.13), S(7.05, 7.07), N(3.08,
3.10), O(3.52, 3.40).

3,6-bis(5-(9,9-dimethyl-9H-fluoren-2-yl)thiophen-2-yl)-2,5-dioctyl-2,5-dihydropyrrolo-
[3,4-c]pyrrole-1,4-dione (DPPT-Flu-C8)

Ca"_‘ﬁ (o]
N
Br \S/ 8 OH _ Pd(PPhs)y, NayCO4
—_ S
0.0 \on Toluene/H,O/Ethanol
d can 110°C, 24 h
Br,-TDPP Flu-TDPP-C8
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Flu-TDPP-C8 was synthesized from Br,-TDPP (200 mg, 0.29 mmol) and (9,9-dimethyl-9H-
fluoren-2-yl)boronic acid (174 mg, 0.73 mmol) in a procedure similar to that for Flu-TDPP
resulting in a brown solid (200 mg, 75%). *H NMR (400 MHz, chloroform-d) & 9.00 (s, 2H),
7.85-7.58 (m, 8H), 7.54 (d, J = 4.1 Hz, 2H), 7.49 — 7.44 (m, 2H), 7.40 — 7.32 (m, 4H), 4.17 (t,
J=7.9 Hz, 4H), 1.83 (p, J = 7.6 Hz, 4H), 1.54 — 1.23 (m, 20H), 0.91 - 0.84 (m, 6H). °C NMR
(101 MHz, CDCls) ¢ 154.59, 153.98, 140.21, 139.36, 138.36, 136.79, 132.09, 128.56, 127.83,
127.20,125.49, 124.56, 122.70, 120.63, 120.30, 47.05, 42.34, 31.84, 30.06, 29.72, 29.29, 27.17,
22.67, 14.12. MOLDI-TOF-MS (m/z): calcd. for CeoHsaN202S;, 908.4409; found: 908.4469.

3,6-bis(5-(4-(bis(4-methoxyphenyl)amino)phenyl)thiophen-2-yl)-2,5-bis(2-ethylhexyl)-
2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione (TPAOMe-TDPP)

T & &

N
N
o) Pd(PPhg),, Na,CO. /©/ O S
LYy * N_O_B( —ZLHCO P s Yéd OCH;
N ST [¢] Toluene/H ,O/Ethanol "3 s O /@
d N

110°C, 24 h N

' o
—0 ﬁ;
OCH;,

TPAOMe-TDPP

Br,-TDPP

TPAOMe-TDPP was synthesized according to previously published procedures.!” Melting
point (Mp): 207 °C; '"H NMR (400 MHz, Chloroform-d) & 8.97 (s, 2H), 7.44 (s, 6H), 7.08 (s,
8H), 6.86 (d, J = 8.5 Hz, 12H), 4.02 (d, J = 25.2 Hz, 4H), 3.81 (s, 12H), 1.95 (s, 2H), 1.44 —
1.18 (m, 16H), 0.94 — 0.79 (m, 12H). UV/Vis: Amax 610 nm; MOLDI-TOF-MS (m/z): Calcd for
C70H7aN4O6S2: m/z: 1130.5050. Found: 1130.5164; analysis (calcd., found for C70H74N4O06S,):
C(74.31, 73.95), H(6.59, 6.41), S(5.67, 5.71), N(4.95, 4.82), O(8.48, 9.11).

3,6-bis(5-(4-(bis(4-methoxyphenyl)amino)phenyl)thiophen-2-yl)-2,5-dibutyl-2,5-
dihydropyrrolo[3,4-c|pyrrole-1,4-dione (TPAOMe-TDPP-C4)

(( —q
BNs, N Q PA(PPhs);, Na,CO 3
[ > 3)4 3,C05 | Q
_Q_ i Toluene/H,O/Ethanol Q ¥
o” N Br @ 110 ‘C.,24 h
Bro-TDPP-C4 TPAOMe-TDPP-C4

TPAOMe-TDPP-C4 was prepared from 3,6-bis(5-bromothiophen-2-yl)-2,5-dibutyl-2,5-
dihydropyrrolo[3.,4-c]pyrrole-1,4-dione (200 mg, 0.35 mmol) and 4-methoxy-N-(4-
methoxyphenyl)-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)aniline (378.1 mg,
0.88 mmol) using a procedure similar to that for TPAOMe-TDPP resulting in a dark-brown
solid (278.3 mg, 75%). 'H NMR (400 MHz, Chloroform-d)  9.01 (s, 2H), 7.39 (d, J = 56.7 Hz,
6H), 7.09 (d, J = 8.4 Hz, 8H), 6.95 — 6.81 (m, 12H), 4.10 (d, J = 8.0 Hz, 4H), 3.81 (s, 12H),
1.83 — 1.71 (m, 4H), 1.47 (h, J = 7.4 Hz, 4H), 0.98 (t, J = 7.4 Hz, 6H). 1*C NMR (101 MHz,
CDCls) 6 156.40, 127.26, 114.96, 114.80, 55.52, 42.05, 20.26, 13.83. MOLDI-TOF-MS (m/z):
calcd. for Ce2HssN4O6S2, 1018.3798; found: 1018.3806.
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3,6-bis(5'-(4-(bis(4-methoxyphenyl)amino)phenyl)-[2,2'-bithiophen]-5-yl)-2,5-bis(2-
ethylhexyl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione (TPAOMe-TTDPP)

o] R ™
7\ s N Br S
S TS AL NBS S TN

A\ :j:o
S S ) O_
S Br+ B N
N S W Chloroform N \ /) S

Th-TDPP Br,-TTDPP

0,
Qo o
Pd(PPhg),, K;CO; N O S \S/ 8 Y R
Toluene/H,O/Ethanol : S \s‘, O
110°C,24h o

—~0

TPAOMe-TTDPP
3,6-bis(5'-bromo-[2,2'-bithiophen]-5-yl)-2,5-bis(2-ethylhexyl)pyrrolo[3,4-c|pyrrole-
1,4(2H,5H)-dione (Br,-TTDPP): Th-TDPP (150 mg, 0.218 mmol) was dissolved in 30 mL of
chloroform in a 50 mL flask under nitrogen. The reaction mixture was stirred and allowed to
cool to 0 °C, where it was stirred for an additional 10 min. N-bromosuccinimide (NBS) (81 mg,
0.458 mmol) was added over a period of 50 min. After stirring for another 10 min, the reaction
was warmed to room temperature and stirred overnight. The reaction mixture was poured into
a separatory funnel and washed with saturated brine water (3x100 ml) three times, dried over
anhydrous MgSQs, and volatiles were removed in vacuo. The residue was purified by column
chromatography on silica gel resulting in Br,-TTDPP (138 mg, yield 75%). '"H NMR (400 MHz,
Chloroform-d) & 8.88 (t, /= 4.8 Hz, 2H), 7.24 (d, /= 4.1 Hz, 2H), 7.05 (dd, J = 10.9, 3.9 Hz,
4H), 4.10 —3.93 (m, 4H), 1.90 (s, 2H), 1.47 — 1.16 (m, 16H), 0.99 — 0.74 (m, 12H).

TPAOMe-TTDPP: Br,-TTDPP (130 mg, 0.154 mmol) and 4-methoxy-N-(4-methoxyphenyl)-
N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)aniline (198.6 mg, 0.61 mmol),
Pd(PPhs)s4 (7.4 mg, 0.0064 mmol) were dissolve in a mixture of toluene (20 mL), ethanol (5
mL) and 3 mL K»COs (2M) in a 50 mL two-necked round bottomed flask under an atmosphere
of nitrogen. The mixture was heated to 110 °C and stirred at this temperature for 24 h under
nitrogen. The reaction mixture was cooled to room temperature, extracted with 150 ml
dichloromethane and washed with saturated brine water three times (3x200 ml), dried over
anhydrous MgSQs, and volatiles were removed in vacuo. The residue was purified by silica gel
column chromatography and recrystallization resulting in a dark brown solid TPAOMe-TTDPP
(115 mg, yield 58%). Melting point (Mp): 240 °C; '"H NMR (400 MHz, Chloroform-d) & 8.87
(s, 2H), 7.37 (s, 6H), 6.93 (t, J = 36.3 Hz, 24H), 4.03 (s, 4H), 3.82 (s, 12H), 1.94 (s, 2H), 1.44
—1.23 (m, 17H), 0.96 — 0.81 (m, 12H). *C NMR (126 MHz, CDCls) § 156.20, 148.79, 140.29,
126.89, 126.35, 120.07, 114.76, 55.50, 45.99, 39.27, 30.38, 28.57, 23.70, 23.14, 14.12, 10.60.
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UV/ViS Amax 664 nm; MOLDI-TOF-MS (m/z): calcd. for CssH7sN4OeS4, 1294.4804; found:
1294.4776; analysis (calcd., found for C7gH7sN4OsS4): C(72.30, 72.45), H(6.07, 6.17), S(9.90,
9.65), N(4.32, 4.26), O(7.41, 7.48).

5,10-bis(4-hexyl-5-(naphthalen-2-yl)thiophen-2-yl)naphtho[1,2-¢:5,6-
c'lbis([1,2,5]thiadiazole) 2N-NTT)

s 8.
=N NN
N CgHi3 OH CeHis
1
CeHia N 7] N N Pd{PPh3)4, Na,CO4 CeHis
L S Toluene, DMF
Br Nj \N 120°C, 15h

-

Bry-NTT
Under a nitrogen atmosphere, Bro-NTT (300 mg, 0.41 mmol) was dissolved in a mixture of
toluene and N, N-dimethylformamide. Naphthalen-2-ylboronic acid (351 mg, 2.04 mmol),
Na,CO; (1.6 ml, 2M), Pd (PPh3)s (23.1 mg, 0.02 mmol) were added to the mixture. The
resulting solution was heated to 120 °C for 15 hours. The reaction mixture was cooled to room
temperature, extracted with 100 ml dichloromethane, and washed with saturated brine water
three times (3x150 ml), dried over anhydrous MgSO4, and volatiles were removed in vacuo.
The residue was purified by column chromatography on silica gel using dichloromethane and
petroleum ether and recrystallization resulting in a red solid 2N-NTT (200 mg, 59%). Melting
point (Mp): 186 °C; 'H NMR (400 MHz, Chloroform-d) & 8.92 (s, 2H), 8.16 (s, 2H), 8.00 (d, J
= 1.7 Hz, 2H), 7.93 — 7.84 (m, 6H), 7.67 (dd, J = 8.4, 1.8 Hz, 2H), 7.56 — 7.49 (m, 4H), 2.89 —
2.74 (m, 4H), 1.82 — 1.71 (m, 4H), 1.46 — 1.25 (m, 12H), 0.92 — 0.81 (m, 6H). *C NMR (126
MHz, CDCls) 6 153.44, 152.37, 140.49, 140.28, 137.13, 133.39, 132.63, 131.87, 131.14,
128.17, 128.05, 127.72, 127.26, 126.48, 126.28, 124.65, 121.82, 31.67, 31.06, 29.35, 29.14,
22.68, 14.10. UV/Vis Amax 342 nm; MOLDI-TOF-MS (m/z): calcd. for CsgHaN4S4, 828.2449;
found: 828.2546; analysis (calcd., found for CsoHaaNaSs): C(72.43, 72.67), H(5.35, 5.29),
S(15.47, 15.28), N(6.76, 6.67).

5,10-bis(5-(9,9-dimethyl-9H-fluoren-2-yl)-4-hexylthiophen-2-yl)naphtho[1,2-c:5,6-
c'lbis([1,2,5]thiadiazole) (Flu-NTT)

s,
N CeH
613
CgHya 7 . OH Pd(PPhg),, Na,CO
B 5 g, O'O By  Tolusne DMF
B8 120, 15h
N‘S'N

Br,-NTT

Flu-NTT
FIu-NTT was prepared from Br>-NTT (200 mg, 0.27 mmol) and (9,9-dimethyl-9H-fluoren-2-
yl)boronic acid (324 mg, 1.36 mmol) in a procedure similar to that for 2N-NTT resulting in a
purple solid (184 mg, 71%). Melting point (Mp): 217 °C; '"H NMR (400 MHz, Chloroform-d)
8 9.00 (s, 2H), 8.20 (s, 2H), 7.81 — 7.75 (m, 4H), 7.64 (d, /= 1.6 Hz, 2H), 7.55 (dd, J="7.8, 1.7
Hz, 2H), 7.50 — 7.46 (m, 2H), 7.37 (ddd, J= 7.3, 5.1, 1.5 Hz, 4H), 2.83 (dd, /=9.2, 6.7 Hz,
4H), 1.79 (d, J=7.6 Hz, 4H), 1.33 (tt, J= 5.9, 2.6 Hz, 8H), 0.92 — 0.85 (m, 6H). *C NMR (126
MHz, CDClz) & 154.05, 153.91, 153.59, 152.52, 141.21, 139.98, 138.85, 138.77, 136.72,
133.30, 131.32, 128.18, 127.49, 127.12, 126.46, 124.76, 123.49, 122.69, 121.96, 120.18,
120.09, 47.01, 31.71, 31.16, 29.39, 29.22, 27.22, 22.70, 14.12. UV/VIiS Amax 345 nm; MOLDI-
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TOF-MS (m/z): calcd. for CeoHssNaS4, 960.3388; found: 960.3397; analysis (calcd., found for
CeoHssN4Ss): C(74.96, 75.01), H(5.87, 5.92), S(13.34, 13.12), N(5.83, 5.81).

4,4'-(naphtho[1,2-c:5,6-c']|bis([1,2,5]thiadiazole)-5,10-diylbis(3-hexylthiophene-5,2-
diyl))bis(V,/NV-bis(4-methoxyphenyl)aniline) (TPAOMe-NTT)

S,
N\ ’N
CeHis

. >2L oy A9

N CgHis > O S o]
Ceths Pu(PPh34 NeCOs o ¢ O @/ N
J ‘@ NN N

I < Br Toluene DMF N s
Br N.f \N 120°C, 15h
s TPAOMe-NTT

Bry-NTT O oL
/O

TPAOMe-NTT was prepared from Br-NTT (300 mg, 0.41 mmol) and 4-methoxy-N-(4-
methoxyphenyl)-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)aniline ~ (881mg,
2.04 mmol) in a procedure similar to that for 2N-NTT resulting in a dark-blue solid (150 mg,
31%). Melting point (M,): 216 °C; 'H NMR (400 MHz, Chloroform-d) & 8.82 (s, 2H), 8.08 (s,
2H), 7.36 — 7.32 (m, 4H), 7.16 — 7.08 (m, 8H), 6.98 (d, J= 8.1 Hz, 4H), 6.91 — 6.84 (m, 8H),
3.82 (s, 12H), 2.74 (s, 4H), 1.80 — 1.69 (m, 4H), 1.47 — 1.19 (m, 12H), 0.95 — 0.84 (m, 6H).
UV/Vis Amax 360 nm; analysis (calcd., found for C7oHesNsO4S4): C(71.04, 71.35), H(5.62, 5.55),
S(10.83, 10.76), N(7.10, 7.01), O(5.41, 5.34).

5,10-bis(4,4-didodecyl-4H-cyclopenta[2,1-b:3,4-b'|dithiophen-2-yl)naphtho[1,2-c:5,6-
c'lbis([1,2,5]thiadiazole) (NTC)

szst C12H25
CizHas

N CioH

/ Pd( PPh3)4 szst FreHas . O 12
s S ‘/\/ TowE \ O
1207C,10h N \

CPDT- C12 Sn Br2 -NT

Under a nitrogen atmosphere, Bro-NT (250 mg, 0.62 mmol), CPDT-C12-Sn (1.5 g, 1.86 mmol)
and Pd(PPhs)4 (190 mg, 0.16 mmol) were dissolved in 60 ml DMF. Then the solution was heated
to 120 °C and stirred for 10 hours. The reaction mixture was cooled to room temperature,
extracted with 100 ml dichloromethane and washed with saturated brine water three times
(3x150 ml), dried over anhydrous MgSQa, and volatiles were removed in vacuo. The residue
was purified by column chromatography on silica gel using dichloromethane and petroleum
ether and recrystallization resulting in a dark-blue solid NTC (310mg, 39%). Melting point
(Mp): 128 °C; '"H NMR (400 MHz, Chloroform-d) & 8.97 (s, 2H), 8.19 (s, 2H), 7.28 (d, J = 4.8
Hz, 2H), 7.01 (d, J = 4.8 Hz, 2H), 1.98 (ddd, /=9.4, 5.7, 2.5 Hz, 8H), 1.17 (s, 80H), 0.83 (t, J
=7.0 Hz, 12H). ®*C NMR (126 MHz, CDCl3)  159.18, 158.98, 153.54, 152.35, 139.90, 138.98,
136.62, 132.15, 128.56, 126.98, 126.20, 124.37, 122.57, 121.77, 120.73, 53.92, 37.96, 31.89,
30.08, 29.64, 29.63, 29.62, 29.42, 29.32, 24.64, 22.66, 14.10. UV/ViS Amax 603 nm; MOLDI-
TOF-MS (m/z): calcd. for CzeH10sN4Ss, 1268.6898; found: 1268.6955; analysis (calcd., found
for C76H108N4Se): C(71.87, 72.15), H(8.57, 8.41), S(15.15, 15.01), N(4.41, 4.67).

5,10-bis(4,4-didodecyl-6-(naphthalen-2-yl)-4 H-cyclopenta|2,1-b:3,4-b']|dithiophen-2-
yDnaphtho[1,2-c:5,6-c']|bis(]1,2,5]thiadiazole) (2N-NTC)

S12



Supplementary Information
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5,10-bis(6-bromo-4,4-didodecyl-4H-cyclopenta|2,1-b:3,4-b'|dithiophen-2-yl)naphtho[1,2-
c:5,6-c'|bis(|1,2,5]thiadiazole) (Br,-NTC): NTC (300mg, 0.24 mmol) was dissolved in 50 ml
chloroform and cooled to -30 °C. NBS (107 mg, 0.60 mmol) was added to the solution in several
times in dark. The solution was stirred in dark for 2 hours. After finishing the reaction, water
was added to the solution and the aqueous layer extracted with dichloromethane. The organic
layer was washed with brine, dried over anhydrous MgSO4 and then concentrated under
reduced pressure. The reaction mixture was warmed to room temperature and washed with
saturated brine water three times (3x150 ml), dried over anhydrous MgSQa, and volatiles were
removed in vacuo. The residue was purified by column chromatography on silica gel using
dichloromethane and petroleum ether resulting in a dark-blue solid Br,-NTC (330 mg, 98%).
"H NMR (400 MHz, Chloroform-d) & 8.95 (s, 2H), 8.15 (s, 2H), 7.02 (s, 2H), 1.95 (td, J=9.2,
6.1 Hz, 8H), 1.36 — 1.13 (m, 80H), 0.83 (t, /= 7.0 Hz, 12H).

?H
N Pd(PPh3)4, NazCO3

B
- R T o
Bro-NTC + OH Toluene, DMF
1207, 15 h

2N-NTC was prepared from Br,-NTC (150mg, 0.11 mmol) and naphthalen-2-ylboronic acid
(90.3 mg, 0.53 mmol) in a procedure similar to that for 2N-NTT resulting in a dark-blue solid
(120 mg, 75%). Melting point (Mp): 174 °C;'"H NMR (400 MHz, dichloromethane-d2) & 8.83
(d, J=56.7 Hz, 2H), 8.26 (d, J = 15.2 Hz, 2H), 7.86 — 7.61 (m, 8H), 7.59 — 7.32 (m, 6H), 2.13
(d,J=9.4Hz, 8H), 1.38 — 1.11 (m, 80H), 0.82 (t,J = 6.9 Hz, 12H). 1*C NMR (126 MHz, CDCl5)
0 37.03, 30.85, 29.12, 28.64, 28.62, 28.60, 28.44, 28.29, 23.71, 21.63, 13.06. UV/ViS Amax 639
nm; MOLDI-TOF-MS (m/z): calcd. for CesH120N4Ss, 1521.7871; found: 1521.7827; analysis
(calcd., found for CgsH120N4Se): C(75.74, 76.11), H(7.95, 7.87), S(12.64, 12.26), N(3.68, 3.70).

5,10-bis(6-(9,9-dimethyl-9H-fluoren-2-yl)-4,4-didodecyl-4H-cyclopenta|2,1-b:3,4-
b']|dithiophen-2-yl)naphtho[1,2-c:5,6-c']|bis([1,2,5]thiadiazole) (Flu-NTC)

OH  Pd(PPh3),, Nay;CO3
rr———————
Bro-NTC - 0.0 Toluene, DMF
120°C, 15h
S
Flu-NTC

Flu-NTC was prepared from Br,-NTC (150 mg, 0.11 mmol) and (9,9-dimethyl-9H-fluoren-2-
yl)boronic acid (125 mg, 0.55 mmol) in a procedure similar to that for 2N-NTT resulting in a
dark-green solid (85.9 mg, 59.3%). '"H NMR (400 MHz, Chloroform-d) & 8.93 (s, 2H), 8.20 (s,
2H), 7.73 — 7.66 (m, 6H), 7.63 (dd, J = 7.8, 1.6 Hz, 2H), 7.47 — 7.43 (m, 2H), 7.37 — 7.30 (m,
6H), 2.05 (q, J = 6.5 Hz, 9H), 1.57 (s, 12H), 1.27 — 1.10 (m, 80H), 0.81 (t, /= 6.9 Hz, 12H).

CigHas' CypHas
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13C NMR (126 MHz, CDCls) & 153.80, 152.30, 127.35, 127.09, 124.27, 122.60, 120.02, 46.96,
38.15, 31.87, 30.18, 29.70, 29.66, 29.64, 29.62, 29.48, 29.32, 27.24, 24.71, 22.65, 14.08.
UV/ViS Amax 431 nm; MOLDI-TOF-MS (m/z): calcd. for CigsH132N4Ss, 1653.8810; found:
1653.8831; analysis (calcd., found for Ci06H132N4Se): C(76.95, 77.10), H(8.04, 8.08), S(11.63,
11.29), N(3.39, 3.47).

4,4'-(benzo[1,2-c:4,5-c]bis([1,2,5]thiadiazole)-4,7-diylbis(3-(2-ethylhexyl)thiophene-5,2-
diyl))bis(N,N-bis(4-methoxyphenyl)ani-line) (TPAOMe-BBTT)

C4Hs _C.H 5 -0,
LY
3 s B o Pd(PPh),, Na,CO;
| N | + N‘@*B‘ —_— N
o]

B’ S Toluene/H,O/Ethanol
NegeN 110 C,24 h e
8" CoHsTNCH, - o—

—© ~0

4Ha

c.
TPAOMe-BBTT

TPAOMe-BBTT was prepared from 4,7-dibromobenzo[1,2-c:4,5-c]bis([1,2,5]thiadiazole (120
mg, 0.16 mmol) and 4-methoxy-N-(4-methoxyphenyl)-N-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)aniline (209.6 mg, 0.49 mmol). The synthesis procedures are similar
to that of An-TDPP resulting in a green dark solid product (59.9 mg, 31.5%). *H NMR (400
MHz, Chloroform-d) 6 8.83 (s, 2H), 7.40 (dd, J = 8.5, 3.4 Hz, 4H), 7.12 (dt, J = 9.8, 2.2 Hz,
8H), 6.98 (d, J = 8.1 Hz, 4H), 6.86 (dt, J = 9.5, 2.2 Hz, 8H), 3.81 (t, J = 2.2 Hz, 12H), 2.77 (d,
J=7.0Hz, 4H), 1.40 - 1.17 (m, 26H), 0.85 (g, J = 7.3, 6.8 Hz, 12H). MOLDI-TOF-MS (m/z):
calcd. for C7oH72NeO4S4, 1188.4498; found: 1188.4316.
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2. Results

2.1. HPLC, UV-vis-NIR absorption, PL emission and CV spectra
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Supplementary Figure 3. HPLC analysis for (a, b) DPP, (c) NT, (d) TPA-based molecules with

Cosmosil 5C1g-MS-11 column.
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Supplementary Figure 4. The UV-vis-NIR absorption spectra of (a) DPP-based small molecules with

fused-phenyl groups, (b) TDPP, Th-TDPP, Flu-TDPP, TPAOMe-TDPP and TPAOMe-TTDPP, (c¢) NT-

based small molecules, and (d) BT-based small molecules in solution. The photoluminescence spectra of

(e) DPP-based small molecules with fused-phenyl groups, (f) TDPP, Th-TDPP, Flu-TDPP, TPAOMe-

TDPP and TPAOMe-TTDPP, (g) NT-based small molecules, and (h) TPAOMe-based small molecules in

film.
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Supplementary Table 1. Optical properties of the materials.

A0S axlal A0S axP] APlnaxl®] Ninter[] Eoptle] HOMO' LUMO?
Materials
[nm] [nm] [nm] [nm] [eV] [eV] [eV]
Ph-TDPP 595 633 712 662 1.87 -5.38 -3.51
IN-TDPP 577 600 671 634 1.96 -5.44 -3.48
2N-TDPP 608 650 704 676 1.84 -5.23 -3.39
An-TDPP 570 582 642 614 2.02 -5.31 -3.29
Py-TDPP 587 630 698 668 1.86 -5.14 -3.28
TDPP 548 565 679 592 2.09 -5.36 -3.27
Th-TDPP 612 639 700 666 1.86 -5.14 -3.28
Flu-TDPP 617 639 740 670 1.85 -5.25 -3.40
TPAOMe-
644 660 730 694 1.79 -4.94 -3.15
TDPP
TPAOMe-
663 693 978 784 1.58 -4.94 -3.36
TTDPP
NTT 508 543 623 603 2.06 -5.80 -3.74
2N-NTT 524 562 692 626 1.98 -5.50 -3.562
Flu-NTT 530 554 690 610 2.03 -5.52 -3.49
NTC 602 623 735 685 1.81 -5.26 -3.45
2N-NTC 640 652 817 738 1.68 -5.28 -3.60
Flu-NTC 633 672 909 778 1.59 -5.35 -3.76
TPAOMe-
523 541 655 591 2.10 -5.07 -2.97
BTT
TPAOMe-
560 574 725 646 1.92 -4.98 -3.06
NTT
TPAOMe-
854 879 / 1133" 1.09 -4.67 -3.58
BBTT

“Wavelength of maximum absorption in chloroform solutions, *wavelength of maximum absorption in
thin films, ‘wavelength of maximum emission in thin films, “calculated from the intersection of
absorption and emission curves of pristine thin films, ¢E"'=1240/Ainter. Eromo=-€(Eox + 4.67). 9ELumo=
Enomo + Eg. "The absorption wavelength of TPAOMe-BBTT was determined as the onset of the
absorption curve because of the weak fluorescence.
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Supplementary Figure 5. Cyclic voltammetry curves of (a, b) DPP, (c) NT, (d) TPA-based molecules
in thin films using n-BusNPFs as electrolytes.

2.2. Theoretical calculations

The diradical index of organic materials is sensitive to computational methods utilized.?® We
have analyzed the open-shell character of the materials with several methods to confirm their
diradical and polyradical characters. Using the spin-projected unrestricted Hartree-Fock (PUHF)
method we find that all the materials possess variable open-shell character (Supplementary
Table 2), which correlates with their bandgap. As the PUHF method prone to a large spin

contamination, we have tested the widely accepted broken symmetry?* (BS) approach with

different density functionals. However, unlike the other open-shell small materials?22* or
polymers?>2, the conventional BS approach did not predict open-shell character in the current
set of molecules, except for the TPAOMe-BBTT with very small diradical character (yo = 0.03,

using Yamaguchi formula). For example, Rudebusch et al. predicted diradical character (yo=

0.088 to 0.273) for benzothiophene-based acenes using tuned LC-RBLYP CASCI(2,2)

(Complete Active Space Configuration Interaction).?? With the same approach, 2N-NTC and

TPAOMe-TTDPP molecules provide a negligible diradical character (yo = 0.003 and 0.008,

respectively) indicating diradical character is not as pronounced in the current set of molecules

than the ones reported by Haley and coworkers.?? We believe this to be due to the presence of
numerous heteroatoms in the current set of molecules.

Another simple but elegant method to estimate the open-shell character is proposed by Grimme

et al., which is the fractional occupation number weighted electron density (Nrop).?’ Fractional
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orbital density (FOD) is an extremely simple and cost-effective method based on smearing the
electrons over the molecular orbitals using finite temperature DFT (FT-DFT). Nrop accurately
quantifies the static electron correlation and molecules with a delocalized FOD and a large Nrop
have multireference character. Supplementary Table 3 shows the Nrop values of the molecules
studied in this work. A large Nrop values reveal that the electrons are strongly correlated, and
different materials provide different Nrop values. Interestingly, the trends are qualitatively
consistent with diradical index computed from PUHF (see Supplementary Table 2), showing
good linear correlation between Nrop and Yo.

To better understand the radical nature for these molecules, we explore their open-shell
characters (yi) using fractional orbital occupancy. Supplementary Table 4 shows the yo, y1, Y2
and ys values for all the molecules computed using the FT-DFT at B3LYP/6-31G(d,p) level of
theory and basis set. Our result reveals polyradical character in all the molecules.

The spatial distribution of unpaired electrons in these molecules are evaluated using FOD plots
(see Fig. S14-S16). FOD plots show partially delocalized/localized electron density distribution
along the molecular backbones, disclosing strongly correlated electrons.

We have also computed the vertical singlet-triplet energy gap (AEsrt) using FT-DFT with
B3LYP/6-31G(d,p) and the results are presented in Supplementary Table 3. It was shown that
the AEst gap computed using FT-DFT is comparable to that of CASPT2 (complete active space
perturbation theory) method.”® The computed AEsr gap for 2N-NTC (11.03 kcal/mol) and
TPAOMe-TTDPP (10.65 kcal/mol) is overestimated compared to the experimental gap, 4.76
and 5.52 kcal/mol, respectively. We believe this is due to the medium effects that we are not
able to capture in the isolated molecule calculations. However, we find a good correlation
between yo (and Nrop) and AEsr gap using FT-DFT method, a larger Nrop value indicates a
smaller AEsr gap.

Ph-TDPP

Intramolecular H-Bonding

Py-TDPP

1N-TDPP One outer ortho-Hydrogen; One inner ortho-Hydrogen

O = Outer ortho-Hydrogen

O = Inner ortho-Hydrogen

Two inner ortho-Hydrogens

1.93 eV
An-TDPP

Supplementary Figure 6. Intramolecular twist angles calculated at RB3LYP/6-31G(d,p) level of theory
and basis set of DPP molecules indicated by the outer and inner ortho-hydrogens (blue and red circles,
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respectively).
Supplementary Table 2. Calculated electronic and optical properties of the molecules.
_ PUHF? FT-DFT® A N Contribution® HOMOf LUMOQY  E"
Materials Transitiond
Yo y1 Yo Y1 (nm) (%) (eV) ev) (eV)
Ph-TDPP 0.295 0.048 0.481 0.118 556.85 H—-L 97.5 -4.81 -2.58 2.23
IN-TDPP 0.283 0.072 0.476 0.136 546.88 H—L 96.8 -4.82 -2.55 2.27
2N-TDPP 0.313 0.078 0.581 0.163 567.68 H—L 96.6 -4.78 -2.60 2.18
An-TDPP 0.237 0.156 0.443 0.218 514.57 H—-L 97.7 -4.91 -2.48 2.43
Py-TDPP  0.310 0.142 0.495 0.205 563.49 H—L 92.6 -4.78 -2.59 2.19
TDPP 0.223 0.019 0.431 0.070 502.31 H—L 99.0 -4.97 -2.52 2.45
Th-TDPP 0.335 0.067 0.519 0.150 589.68 H—L 96.7 -4.78 -2.68 2.10
Flu-TDPP 0.317 0.073 0.511 0.155 576.86 H—-L 95.9 -4.71 -2.56 2.15
TPAOMe-
0.309 0.056 0.538 0.148 593.29 H—-L 89.1 -4.35 -2.29 2.06
TDPP
TPAOMe-
0.379 0.112 0.539 0.182 639.63 H->L 84.5 -4.40 -2.50 1.90
TTDPP
NTT 0.269 0.054 0.391 0.116 500.04 H—L 96.9 -5.36 -2.88 2.48
2N-NTT 0.306 0.084 0.434 0.132 539.84 H—L 93.0 -5.12 -2.87 2.25
FIu-NTT 0.306 0.080 0.443 0.136 546.80 H—L 91.3 -5.04 -2.83 2.21
NTC 0.357 0.105 0.466 0.145 616.24 H—L 94.3 -4.80 -2.83 1.97
2N-NTC 0.396 0.160 0.493 0.189 651.90 H—L 91.1 -4.70 -2.86 1.84
Flu-NTC 0.396 0.159 0.500 0.194 658.24 H—L 90.2 -4.64 -2.83 1.81
TPAOMe-
BTT 0.264 0.047 0.445 0.102 536.80 H—L 75.7 -4.47 -2.37 2.10
TPAOMe-
NTT 0.304 0.071 0.480 0.145 570.34 H—-L 71.3 -4.55 -2.68 1.87
TPAOMe-
BBTT 0.665 0.047 0.827 0.094 729.64 H—-L 43.4 -4.34 -3.04 1.30

“Diradical character index (yo) and tetraradical character index (y;) calculated with PUHF/6-31G(d,p).
’Diradical character index (yo) and tetraradical character index (y;) calculated with FT-DFT/B3LYP/6-
31G(d,p). “Wavelength of the excitation from the ground to the first excited state. “Orbitals involved in
the transition. “Contribution of individual orbitals in the transition. The highest occupied molecular
orbital (HOMO) and the glowest unoccupied molecular orbital (LUMO) energies calculated at
(U)B3LYP/6-31G(d,p) level theory and basis set. “The calculated energy gap (E;) between the HOMO
and LUMO. The excited state calculations are performed on the ground state geometry with
PCM(chloroform)/TDDFT/BHandHLYP/6-31G(d,p) level of theory and basis set. All energies are in eV,
A is in nm and yo and y; are dimensionless quantity. H=HOMO, L = LUMO.
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Supplementary Table 3. Nrop and vertical singlet-triplet energy gap for the molecules
computed using FT-DFT at B3LYP/6-31G(d,p) level.

Vertical AEst gap

Materials Nrob
(kcal/mol)

TDPP 1.104 23.02
IN-TDPP 1.801 15.47
2N-TDPP 2.081 13.64
An-TDPP 2.261 12.21
Th-TDPP 1.653 16.82
Flu-TDPP 1.946 14.75
Ph-TDPP 1517 18.13
Py-TDPP 2.362 12.14
TPAOMe-TDPP 2.470 11.92
TPAOMe-TTDPP 2.816 10.65
NTT 1311 20.72
2N-NTT 2.016 14.40
Flu-NTT 2.093 14.07
NTC 1.909 14.95
2N-NTC 2.689 11.03
Flu-NTC 2.769 10.84
TPAOMe-BTT 2.277 13.08
TPAOMe-NTT 2.636 11.40
TPAOMe-BBTT 3.017 10.06
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Supplementary Table 4. Computed radical indices (y;) using FT-DFT at B3LYP/6-31G(d,p)
level.

Materials Fractional Orbital Occupancy
Yo y1 y2 y3

TDPP 0.431 0.070 0.018 0.009
1IN-TDPP 0.476 0.136 0.095 0.055
2N-TDPP 0.581 0.163 0.094 0.070
An-TDPP 0.443 0.218 0.218 0.074
Th-TDPP 0.519 0.150 0.063 0.026
Flu-TDPP 0.511 0.155 0.084 0.043
Ph-TDPP 0.481 0.118 0.047 0.026
Py-TDPP 0.495 0.205 0.161 0.072
TPAOMe-TDPP 0.538 0.148 0.069 0.069
TPAOMe-TTDPP 0.539 0.182 0.108 0.069
NTT 0.391 0.116 0.066 0.028
2N-NTT 0.434 0.133 0.112 0.095
FIu-NTT 0.443 0.136 0.115 0.094
NTC 0.466 0.145 0.121 0.088
2N-NTC 0.493 0.189 0.170 0.121
Flu-NTC 0.500 0.194 0.174 0.123
TPAOMe-BTT 0.445 0.102 0.089 0.068
TPAOMe-NTT 0.480 0.145 0.112 0.083
TPAOMe-BBTT 0.827 0.094 0.075 0.065
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o . TPAOMe-TTDPP
y TPAOMe-TDPP » H
Supplementary Figure 7. Optimized geometric parameters and NICS;,,(1) (ppm) values of the DPP-
based molecules calculated at RB3LYP/6-31G(d,p) level of theory and basis set. Bond lengths are
provided in A.

2N-NTT 2N-NTC

Flu-NTT HiC CHs

Supplementary Figure 8. Optimized geometric parameters and NICS;5,(1) (ppm) values of the NT-based
molecules calculated at RB3LYP/6-31G(d,p) level of theory and basis set. Bond lengths are provided in
A.
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HiC~
o TPAOMe-BBTT "
3!

Supplementary Figure 9. Optimized geometric parameters and NICS;,,(1) (ppm) values of the BT, NT,
and BBT analogues calculated at (U)B3LYP/6-31G(d,p) level of theory and basis set. Bond lengths are
provided in A.
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Supplementary Figure 10. The numerical trend of NICS;,(1) values (singlet and triplet) of (a) An-TDPP,
(b) Flu-TDPP, (c) Py-TDPP, (d) TPAOMe-TDPP calculated at RB3LYP/6-31G(d,p) level of theory and
basis set. All of these molecules show an increase of aromaticity from singlet to triplet state.
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Supplementary Figure 11. The optimized ground-state geometry and molecular orbital (MO) diagrams
of the DPP-based molecules calculated at RB3LYP/6-31G(d,p) level of theory and basis set. The green
and red surfaces are drawn at isovalue = |0.02| au, which represents the positive and negative
contributions on the wavefunctions, respectively. Color code for the atoms: grey for C, blue for N, red
for O, and yellow for S.
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Supplementary Figure 12. The optimized ground-state geometry and molecular orbital (MO) diagrams
of the NT-based molecules calculated at RB3LYP/6-31G(d,p) level of theory and basis set. The green
and red surfaces are drawn at isovalue = |0.02| au, which represents the positive and negative
contributions on the wavefunctions, respectively. Color code for the atoms: grey for C, blue for N, red
for O, and yellow for S.
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Supplementary Figure 13. The optimized ground-state geometry and molecular orbital (MO) diagrams
of the BT, NT, and BBT analogues calculated at (U)B3LYP/6-31G(d,p) level of theory and basis set.
The green and red surfaces are drawn at isovalue = |0.02| au, which represents the positive and negative
contributions on the wavefunctions, respectively. Color code for the atoms: grey for C, blue for N, red
for O, and yellow for S. In the case of the TPAOMe-BBTT, a-SOMO and a-LUMO is provided.
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Supplementary Figure 14. FOD plots (c = 0.002 ¢/Bohr?) for DPP-based materials obtained from the
FT-DFT at B3LYP/6-31G(d,p) level.
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Supplementary Figure 15. FOD plots (c = 0.002 e/Bohr®) for NT-based materials obtained from the
FT-DFT at B3LYP/6-31G(d,p) level.
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Supplementary Figure 16. FOD plots (¢ = 0.002 e/Bohr?) for BT, NT, and BBT analogues obtained
from the FT-DFT at B3LYP/6-31G(d,p) level.
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Py-TDPP ' : TPAOMe-TTDPP
Supplementary Figure 17. Density difference (Ap = S1-So) between the first singlet exited state (S)) to
the ground state (So) of the DPP-based molecules calculated at PCM/RBHandHLYP/6-31G(d,p) level of
theory and basis set. The purple and blue-green surfaces represent the positive (density accumulation)
and negative (density depletion) region, respectively. Isosurface value = 0.0001 au.

Flu-NTT Flu-NTC

Supplementary Figure 18. Density difference (Ap = S1-So) between the first singlet exited state (S)) to
the ground state (So) of the NT-based molecules calculated at PCM/RBHandHLYP/6-31G(d,p) level of
theory and basis set. The purple and blue-green surfaces represent the positive (density accumulation)
and negative (density depletion) region, respectively. Isosurface value = 0.0001 au.
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TPAOMe-BBTT

Supplementary Figure 19. Density difference (Ap = S1-So) between the first singlet exited state (S)) to
the ground state (So) of the BT, NT, and BBT analogues calculated at PCM/(U)BHandHLYP/6-31G(d,p)
level of theory and basis set. The purplish and blue-green surfaces represent the positive (density
accumulation) and negative (density depletion) region, respectively. Isosurface value = 0.00001 au.
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2.3. Electron spin resonance spectra
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Supplementary Figure 20. ESR spectra measured at room temperature of DPP-based small molecules.
The measurements were conducted under the same conditions and using the same molar quantity of each
material at 0.02 mmol.
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Supplementary Figure 21. (a) Resonance structures of TPAOMe-BTT, TPAOMe-NTT, and TPAOMe-
BBTT. (b) ESR spectra of the small molecules. (c) Resonance structure of Chichibabin’s analogue CN-
TDPP and TPAOMe-TTDPP in this work. (d) ESR spectra of the two small molecules. The measurements
were conducted under the same conditions and using the same molar quantity of each material at 0.02

mmol.
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Supplementary Figure 22. ESR spectra of (a) TPAOMe-TDPP, (b)TPAOMe-TTDPP, (c) NTC, (d) 2N-
NTC in toluene solutions and in powders. The EPR spectra in powders and saturated solutions were

conducted under the same test conditions in EPR sample tube.
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Supplementary Figure 23. (a) Resonance structures of 2N-TDPP and 2N-NTT. (b, ¢) ESR spectra of
the small molecules before and after sublimation in an isolated N, environment, respectively. The
measurements were conducted under the same conditions and using the same molar quantity of each

material at 0.02 mmol.
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Supplementary Figure 24. (a) Resonance structures of Flu-TDPP with n-butyl (C8) and 2-ethylhexyl
(EH) alkyl chains and TPAOMe-TDPP with n-octyl (C4) and EH alkyl chains. (b) ESR spectra of Flu-
TDPP and Flu-TDPP-C8. (c¢) ESR spectra of TPAOMe-TDPP and TPAOMe-TDPP-C4. The
measurements were conducted under the same conditions and using the same molar quantity of each
material at 0.02 mmol. The DPP molecules with EH side chains show stronger ESR response compared

to derivatives with different alkyl chains (C8), (C4).
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Supplementary Figure 25. (a)The resonance structures of IN-TDPP and Py-TDPP. (b) '"H NMR spectra
and (c) their enlarged spectra in aromatic areas (7.2 to 9.7 ppm) of the DPP molecules in Chloroform-d
at room temperature.
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Supplementary Figure 26. (a) The resonance structures of TDPP and TPAOMe-TTDPP. (b) The 'H
NMR spectra and (c) their enlarged spectra in aromatic areas (6.0-10.0) of the DPP molecules in
Chloroform-d at room temperature.
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Supplementary Figure 27. (a) The resonance structures of 2N-NTT and 2N-NTC. (b) The 'H NMR

spectra and (c) their enlarged spectra in aromatic areas (6.6-9.8 ppm) of the NT molecules in Chloroform-
d at room temperature.
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2.4. X-ray crystallography and packing motifs of the single crystals

Supplementary Figure 28. (a) The ORTEP images of An-TDPP. (b) The top view and (¢) side view of
two crystal packing structure. (d) The solid-state molecular packing graphs. Hydrogens are omitted for
clarity.

Supplementary Figure 29. (a) The ORTEP images of Py-TDPP. (b) The top view and (c) side view of
two crystal packing structure. (d) The solid-state molecular packing graphs. Hydrogens are omitted for
clarity.
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Supplementary Figure 30. (a) The ORTEP images of Flu-TDPP. (b) The top view and (c) side view of
two crystal packing structure. (d) The solid-state molecular packing graphs. Hydrogens are omitted for
clarity.

Supplementary Figure 31. (a) The ORTEP images of TPAOMe-TDPP. Two conformations were
obtained: (A) dimer conformation (B) monomer conformation. (b) The top view and side view of two
crystal packing structure. (c), (d) The solid-state molecular packing graphs. Hydrogens are omitted for
clarity.
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Supplementary Figure 32. (a) The ORTEP images of Flu-TDPP-C8. (b) The top view and (¢) side view

of two crystal packing structure. (d) The solid-state molecular packing graphs. Hydrogens are omitted
for clarity.

Supplementary Figure 33. (a) The ORTEP images of TPAOMe-TDPP-C4. (b) The top view and (c)

side view of two crystal packing structure. (d) The solid-state molecular packing graphs. Hydrogens are
omitted for clarity.

Supplementary Table 5. The two conformations of TPAOMe-TDPP

Conformation a (A b (A) c(A) d (A e (A) f(A) g (A D, (9 &5 (9

A 1.461 1.367 1.397 1.376 1.437 1.404 1.406 5.17 14.44
B 1.458 1.374 1.398 1.365 1.446 1.394 1.422 6.50 10.20
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Supplementary Table 6. The critical crystal data of DPP derivatives.

o3

o

O~

An-TDPP Flu-TDPP  Py-TDPP TPAOMe-TDPP

bpP DFT XRD

D@A)/¢(9 | TPAOMe Flu An Py | TPAOMe TPAOMe-C4 Flu Flu-C8 An Py
@y 2200 2400 90.00 46.00| 40.70 23.44 16.60 20.54 86.60 40.70
a 1459 1463 1.484 1469 | 1.461 1.465 1.464 1472 1475 1.469
b 1385  1.384 1376 1.383| 1.367 1.374 1369 1.392 1.356 1.380
c 1.407 1407 1.414 1409 | 1.397 1.400 1.400 1.385 1.403 1.396
d 1391 1391 1.388 1.390| 1.376 1.380 1372 1.381 1.371 1.385
e 1435 1436 1.440 1.437| 1.437 1.440 1.443 1418 1.442 1432
oy 000 000 000 077 | 517 7.62 1140 16.26 13.88 5.71
f 1398 1.397 1395 1.397| 1.404 1.394 1.384 1380 1.388 1.387
g 1421 1420 1.422 1421| 1.406 1.406 1.408 1422 1.408 1.412
h 1398 1.397 1.395 1.397 | 1.404 1.394 1.386 1.377 1.388 1.403
@, 000 000 000 000| 517 7.62 1140 1809 13.88 5.71
i 1435 1436 1.440 1.438| 1.437 1.440 1.443 1439 1.442 1431
j 1391 1391 1.388 1.389| 1.376 1.380 1383 1.376 1.371 1.379
k 1.407 1407 1.414 1.409| 1.397 1.400 1.400 1418 1.403 1.409
| 1385  1.384 1376 1.382| 1.367 1.374 1373 1.381 1.356 1.379
m 1460 1463 1.484 1472| 1.461 1.465 1469 1444 1475 1.468
@ 19.91 2400 90.00 43.95| 40.70 23.44 1660 2051 86.60 40.70

8The data of in the table is one of the two crystal conformations of TPAOMe-TDPP.

2.5. X-ray crystallographic data for TPAOMe-TDPP

Supplementary Table 7. Crystal data and structure refinement for TPAOMe-TDPP

Identification code

TPAOMe-TDPP

Empirical formula

Formula weight
Temperature/K
Crystal system
Space group
alA

b/A

c/A

o

o/

C70H74N406S2

1131.45

149.99(10)

monoclinic

P21/c

9.94498(12)
25.2472(3)
26.5652(3)

90
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pr°
y/°

Volume/A3

Z

pcalcg/cm®

wmm?

F(000)

Crystal size/mm3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=20 (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

99.3209(10)

90

6582.00(13)

4

1.142

1.142

2408.0

0.15 x0.05 %0.03

CuKa (A= 1.54184)

4.86 t0 134.158

-11<h<9,-30 <k<20,-28 <I1<31
33582

11475 [Rint= 0.0307, Rsigma= 0.0370]
11475/38/747

1.044

R1= 0.0672, wR2= 0.1879

R1= 0.0738, wR2= 0.1935
1.54/-0.52

Supplementary Table 8. Fractional Atomic Coordinates (<10%) and Equivalent Isotropic Displacement
Parameters (A?x<10%) for TPAOMe-TDPP. Ueq is defined as 1/3 of of the trace of the orthogonalised

UlJtensor.

Atom X y z U(eq)
S01  10554.4(6) 5591.6(2) 4701.8(2) 38.32(1)
S02  5795.6(6) 5640.0(3) 205.2(3) 44.77(1)
0003  14735.7(18) 4444.5(7) 4011.8(7) 43.9(4)
0004  10499(2) 4526.9(8) 1031.6(8) 49.9(5)
0005  -3473(2) 7700.9(10) -1990.6(8) 63.9(6)
NO06  4731(2) 6830.9(9) 5088.7(8) 39.7(5)
0007  1804(2) 7319.2(10) 3171.8(8) 62.7(6)
NOO8  13264(2) 4945.2(8) 4414.1(8) 36.3(5)
NO09  -320(2) 6852.1(9) -248.7(9) 43.5(5)
O00A  -1346(2) 7439.5(11) 1673.0(8) 70.5(7)
NOOB  8727(2) 5015.5(9) 573.8(9) 43.1(5)
000C  3494(3) 7987.7(10) 6745.9(9) 66.7(6)
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CooD
COOE
COOF
C00G
COOH
ool
C00J
COOK
cooL
COOM
COON
C000
CooP
C00Q
COOR
C00S
Co0T
Coou
Coov
COOW
CO0X
CooY
Co0z
C010
co11
Co012
o013
co14
Co15
C016
Co17

C018

8632(2)
14538(3)
-608(3)
14601(2)
2766(3)
10002(3)
7588(3)
4390(2)
13285(2)
3954(3)
3478(3)
10024(3)
918(3)
8306(3)
-1129(3)
9499(3)
6010(2)
349(3)
2597(3)
6305(3)
12227(3)
1596(3)
1506(3)
2449(3)
2847(3)
8388(3)
11030(3)
4254(3)
-1482(3)
7039(3)
4833(3)

3951(3)

6130.3(9)

4707.6(10)
6999.3(10)
5151.1(9)

6029.1(10)
5911.7(10)
6026.6(10)
7114.4(10)
5204.2(9)

6949.3(10)
6129.1(10)
4762.6(10)
6599.4(10)
6455.4(10)
7082.9(10)
5141.9(10)
6588.5(9)

7276.4(11)
6814.1(10)
6249.5(10)
5674.5(11)
6685.2(11)
6255.5(10)
7186.6(12)
6457.6(11)
5232.9(10)
5921.9(11)
7665.2(10)
7615.6(11)
6675.6(10)
5913.2(10)

7937.3(11)

S41

5168.3(10)
4382.6(10)
240.9(10)
5147.0(10)
87.9(11)
5205.5(10)
4756.7(10)
5516.4(10)
4876.0(10)
4597.1(10)
-313.3(11)
637.5(12)
-284.7(11)
5556.6(10)
-687.6(10)
-163.1(11)
5117.3(10)
583.1(11)
4486.6(10)
4734.5(10)
5530.3(11)
-694.7(11)
103.3(11)
3651.7(10)
-707.8(11)
90.9(11)
5618.8(11)
5497.7(10)
-693.9(11)
5536.6(11)
-330.3(11)

5914.2(11)

36.4(5)
37.6(5)
40.2(6)
36.6(5)
39.9(6)
37.9(5)
38.0(5)
36.5(5)
36.4(5)
38.3(5)
41.2(6)
44.0(6)
40.2(6)
40.4(6)
39.8(6)
42.0(6)
35.6(5)
44.5(6)
41.1(6)
38.7(5)
44.9(6)
43.2(6)
41.3(6)
47.6(7)
44.9(6)
42.5(6)
45.0(6)
40.8(6)
43.0(6)
40.7(6)
44.1(6)

47.6(7)
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C019
CO1A
Cc01B
coic
C01D
CO1E
CO1F
C01G
CO1H
Co1l
Cco1J
CO1K
Co1L
Co1M
COIN
C010
CO1P
C01Q
CO1R
CO01S
co1T
co1u
Cco1v
coiw
COo1X
Coly
C01z
C020
coz1
C022
Co023

C024

-1851(3)
1829(3)
4199(3)
12110(3)
12158(3)
-1567(3)
4556(3)
723)
3890(3)
-2274(3)
-1175(3)
3806(3)
-2696(3)
-2142(3)
7130(3)
3771(3)
7900(3)
-2344(3)
6812(3)
5531(3)
11930(4)
8009(4)
426(3)
3193(4)
-3711(4)
13043(4)
-2637(4)
9459(4)
13149(4)
10701(4)
7010(5)

9698(5)

6874.8(11)
6933.8(11)
6854.6(11)
4858.0(11)
5469.9(10)
6775.5(12)
7216.7(11)
7411.1(12)
7126.9(12)
7833.2(12)
7281.9(12)
7329.1(12)
7525.1(13)
7015.6(11)
5489.1(10)
7675.1(12)
4983.9(11)
6988.9(13)
5656.1(13)
5894.0(13)
5291(2)

5469.7(15)
7149.3(19)
7736.6(18)
8256.1(17)
5930.7(15)
7311(2)

5564.6(16)
5431.8(17)
5129(2)

5411(2)

6080.9(16)

S42

379.1(11)
4014.7(11)
5955.5(11)
4004.8(11)
5051.2(10)
-1117.7(11)
4233.2(10)
1055.9(11)
6374.8(11)
-1122.9(11)
1193.2(11)
3759.1(11)
-1547.1(11)
854.1(12)
-116.4(12)
6355.0(11)
979.7(12)
-1542.9(12)
-614.5(13)
-733.1(13)
3590.9(14)
1330.6(14)
3021.2(13)
7189.7(13)
-2032.6(15)
3062.2(15)
1824.3(15)
1597.2(16)
3375.4(16)
3184.7(16)
1707.1(18)

1893.1(17)

44.8(6)
44.3(6)
43.3(6)
42.2(6)
38.0(5)
48.7(7)
43.0(6)
49.7(7)
47.6(6)
48.0(7)
50.3(7)
48.5(7)
48.7(7)
48.0(7)
44.4(6)
47.1(6)
47.7(6)
51.2(7)
56.1(8)
56.6(8)
80.2(12)
65.2(9)
74.8(11)
76.9(11)
78.3(11)
72.0(10)
82.1(12)
76.8(11)
75.7(10)
98.5(16)
90.3(13)

86.4(12)
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C025  5567(5)
C026  9340(4)
C028  4622(6)
CO02A  3118(6)
c1 6862(6)
COAA  8090(6)

5469(2)
5182(3)
5397(3)
5482(3)
5280(3)

5092(4)

1506(2)
3345(2)
1895(2)
1674(3)
3286(3)

3045(3)

102.6(16)
121(2)
128(2)
145(3)
150(3)

167(3)

Supplementary Table 9. Anisotropic Displacement Parameters (A?x10%) for TPAOMe-TDPP. The
Anisotropic displacement factor exponent takes the form: -2a?[h?a*2U11+2hka*b*U12+...].

Atom Uu Uz Uss Uzs Uss Ur
S01  315(3) 36.3(3) 48.6(4) 5.0(3) 10.9(3) 5.9(2)
S02  31.1(3) 41.7(4) 62.9(4) -6.5(3) 11.7(3) 7.3(2)
0003 37.5(10) 42.3(10) 52.5(11) -1.7(8) 9.0(8) 5.1(8)
0004 41.6(11) 45.3(11) 64.6(13) -0.1(9) 13.6(9) 11.4(8)
0005 57.1(13) 81.3(16) 54.2(12) 13.8(11) 12.0(10) 22.5(11)
N006 33.4(11) 42.0(12) 44.7(12) 2.4(9) 9.2(9) 9.6(9)
0007 47.1(12) 94.5(18) 45.9(11) 9.2(11) 5.5(9) 11.1(11)
N008 27.4(10) 34.5(11) 47.8(12) 4.3(9) 8.5(8) 2.7(8)
N009 33.2(12) 46.7(13) 51.5(13) -2.1(10) 9.1(9) 13.4(9)
O00A 57.5(14) 105.4(19) 51.8(12) 0.1(12) 19.1(10) 26.7(13)
NOOB 30.8(11) 37.9(11) 62.9(14) -5.2(10) 14.2(10) 5.3(9)
000C 77.7(16) 69.1(15) 54.8(13) -16.0(11) 15.2(11) 10.7(12)
CO0D 31.1(13) 30.0(12) 49.9(14) 5.2(10) 12.0(10) -0.4(9)
COOE 33.5(13) 31.3(12) 49.3(14) 6.4(11) 11.0(11) 2.9(10)
COOF 32.5(13) 38.0(13) 51.4(15) 1.7(11) 11.0(11) 10.0(10)
C00G 32.5(13) 31.6(12) 47.6(14) 5.8(10) 12.1(10) 3.9(10)
COOH 34.4(13) 31.5(12) 54.2(15) -3.2(11) 7.9(11) 2.8(10)
CO0l 32.4(13) 31.9(12) 51.2(14) 5.5(11) 12.0(11) 1.9(10)
C00J 36.4(14) 32.6(12) 47.2(14) 0.8(10) 13.6(11) 1.3(10)
COOK 26.8(12) 37.3(13) 46.3(14) -0.1(11) 8.7(10) 2.8(10)
COOL 32.1(13) 29.1(12) 49.4(14) 7.5(10) 11.1(10) 0.3(9)
COOM 34.5(13) 35.6(13) 45.4(14) 2.7(11) 8.4(10) 9.0(10)
COON 31.6(13) 32.4(13) 60.7(16) -6.6(11) 10.8(11) 3.1(10)
C000 32.3(14) 33.8(13) 66.9(18) -7.6(12) 11.0(12) 5.5(10)
COOP 31.0(13) 35.0(13) 55.1(15) -4.9(11) 8.3(11) 4.5(10)
C00Q 32.8(13) 36.5(13) 51.5(15) -3.0(11) 5.8(11) -0.5(10)
COOR 27.8(13) 42.5(14) 50.2(15) -2.1(11) 9.8(10) 6.3(10)
C00S 29.8(13) 34.2(13) 63.6(17) -4.8(12) 12.2(11) 6.0(10)
CO0T 29.5(12) 31.0(12) 48.4(14) 3.7(10) 12.2(10) 1.3(9)
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CO0U 33.4(14)
CO0V 37.1(14)
COOW 34.1(13)
CO0X 33.0(14)
CO0Y 35.9(14)
C00Z 33.4(13)
C010 45.5(16)
CO11 37.4(14)
C012 31.2(13)
C013 34.5(14)
C014 35.4(14)
C015 36.8(14)
C016 35.4(14)
C017 32.3(14)
C018 45.8(16)
C019 33.9(14)
CO1A 30.9(13)
CO1B 40.1(15)
CO1C 31.3(13)
CO1D 36.8(14)
COLE 44.5(16)
COLF 33.2(14)
CO1G 40.9(16)
CO1H 43.1(15)
CO1l 45.6(16)
CO1) 47.6(17)
CO1K 44.5(16)
CO1L 35.5(15)
CO1M 36.6(15)
COLN 33.3(14)
C010 40.5(15)
CO1P 38.3(15)
C01Q 41.5(16)
CO1R 44.7(17)
CO1S 43.2(17)
CO1T 51(2)

CO1U 62(2)

CO1V 48(2)

CO1W 88(3)

CO1X 81(3)

46.2(15)
38.5(14)
37.5(13)
45.5(15)
40.1(14)
38.4(14)
55.3(17)
42.5(14)
31.2(13)
49.3(16)
38.6(14)
44.1(15)
36.1(13)
35.5(13)
39.0(14)
40.5(14)
50.3(15)
37.9(14)
42.3(14)
29.6(12)
42.1(15)
46.4(15)
54.3(17)
56.2(17)
47.7(15)
58.1(18)
53.4(17)
63.3(18)
49.1(16)
33.6(13)
51.5(16)
44.8(15)
57.9(18)
59.1(19)
65(2)
120(3)
64(2)
120(3)
93(3)
88(3)

55.1(16)
49.9(15)
45.0(14)
55.8(16)
54.4(16)
53.1(15)
42.4(14)
56.7(16)
66.7(18)
51.9(15)
48.4(14)
50.6(15)
51.5(15)
65.1(17)
56.1(16)
60.5(17)
52.5(15)
52.7(15)
53.2(15)
49.3(14)
60.2(17)
51.5(15)
53.4(16)
45.0(15)
54.9(16)
48.3(15)
50.2(16)
50.0(16)
61.3(17)
68.2(18)
48.7(15)
62.6(17)
54.3(17)
69(2)

64.6(19)
65(2)

73(2)

54.4(19)
52.8(19)
69(2)
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1.2(12)
2.2(11)
1.5(11)
2.7(12)
2.2(12)
-1.7(11)
2.1(12)
-2.2(12)
-8.6(12)
-3.2(12)
3.3(11)
-4.5(12)
-4.6(11)
-6.2(12)
-3.8(12)
4.8(12)
-0.9(12)
3.0(12)
-1.8(12)
5.9(10)
-3.7(13)
2.3(12)
-4.3(13)
3.3(13)
5.3(13)
7.6(13)
9.1(13)
7.2(13)
11.8(13)
-8.7(12)
-10.4(13)
-5.0(13)
-6.7(14)
0.5(15)
4.7(15)
35(2)
-13.1(17)
4(2)
-13.7(19)
24(2)

11.3(11)
13.8(11)
7.3(10)
6.0(11)
9.9(11)
10.3(11)
8.5(12)
13.6(12)
13.0(12)
9.1(11)
6.2(11)
14.3(11)
9.7(11)
9.9(12)
2.2(12)
9.4(12)
8.6(11)
9.9(11)
7.6(11)
12.2(11)
11.1(13)
13.4(11)
5.7(12)
12.1(12)
20.8(13)
16.7(13)
15.8(12)
14.8(12)
16.9(12)
13.7(12)
5.4(12)
16.4(12)
8.1(12)
21.5(14)
16.8(14)
-5.3(16)
22.2(17)
2.8(15)
18.4(18)
21.4(19)

6.7(11)
3.2(11)
1.1(10)
6.3(11)
5.7(11)
2.8(10)
14.2(13)
4.1(11)
0.8(10)
6.9(11)
3.1(10)
7.1(11)
0.6(10)
4.2(10)
7.0(11)
4.6(11)
4.6(11)
1.4(11)
-1.5(11)
2.4(10)
4.0(12)
3.5(11)
9.6(12)
-2.9(12)
16.5(12)
20.3(13)
8.4(12)
11.3(12)
10.5(12)
3.5(10)
6.3(12)
5.0(11)
2.6(13)
13.5(13)
18.1(14)
-25(2)
5.5(16)
19(2)
7(2)
38(2)
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COLY 83(3)

Cco1z
C020
C021
C022
Co023
C024
C025
C026
C028

68(2)
78(3)
68(2)
62(2)
88(3)
106(3)
88(3)
68(3)
103(4)

CO2A 93(4)

C1

75(3)

COAA 96(3)

63(2)
119(3)
69(2)
82(3)
147(4)
99(3)
63(2)
104(4)
162(5)
149(5)
186(7)
192(7)
254(8)

71(2)
68(2)
80(2)
78(2)
78(3)
95(3)
83(3)
129(4)
128(4)
151(5)
172(6)
188(6)
143(5)

13.8(18)
15(2)
-16.3(19)
15(2)
41(3)
-20(3)
-9(2)
-29(3)
79(4)
-30(4)
-72(5)
108(5)
11(5)

15.8(19)
36.9(19)
3(2)
15.1(19)
-12.0(19)
47(2)
-6(2)
58(3)
1(2)
75(4)
68(4)
34(4)
-8(3)

-5.3(18)
30(2)
11.5(19)
-0.4(19)
-26(2)
6(2)
2(2)
-9(3)
-5(3)
-1(4)
-25(4)
25(4)
-27(4)

Supplementary Table 10. Bond Lengths for TPAOMe-TDPP.

tom  Atom Length/A Atom Atom Length/A
soL  Ccool 1.728(3) COOP COOY 1.388(4)
S0l Co1D 1.738(3) COOP C00Z 1.401(4)
S02  Co17 1.725(3) C00Q CO16 1.370(4)
S02 COIN 1.733(3) COOR CO15 1.390(4)
0003 COOoE 1.230(3) COOR CO1E 1.392(4)
0004 C000 1.230(4) C00S C00S2 1.406(5)
0005 CO1L 1.374(3) C00S C012 1.404(4)
0005 C01X 1.423(5) C00T Coow 1.396(4)
NO006 COOK 1.429(3) C00T CO016 1.402(4)
NO06 COOM 1.437(3) CO0U C01G 1.372(4)
NO06 CO0T 1.403(3) COo0V CO1A 1.392(4)
0007 CO010 1.372(3) C00X C013 1.398(4)
0007 CO1Vv 1.430(4) C00X CO01D 1.365(4)
NO08 COOE 1.417(3) C00Y C011 1.376(4)
NO08 COO0L 1.388(3) C010 CO1A 1.382(4)
N008 CO01C 1.464(3) C010 CO1K 1.382(4)
N009 COOF 1.426(3) C012 COIN 1.436(4)
NO09 COO0P 1.403(3) C014 C018 1.377(4)
NO09 COOR 1.429(3) C015 CO1l1 1.389(4)
O00A CO1J 1.372(4) C017 CO1S 1.368(4)
O00A C01Z 1.443(4) C018 C010 1.382(4)
NOOB C000 1.425(3) C019 C01M 1.386(4)
NOOB C012 1.386(4) C01B CO1H 1.385(4)
NOOB CO1P 1.460(4) co1Cc coiT 1.540(5)
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000C Cco10
000C Co1w
CO00D Cool
Co0D C00J
Co0D C00Q
COOE C00G1
COOF Coou
COOF Co019
C00G C00G1
C00G cooL
COOH COON
COOH C00z
Ccool C013
Co00J coow
COOK C014
COOK C01B
CooL C01D
CooM coov
COOM CO1F
COON C011
COON CO017
C000 C00S2

1.368(3)
1.413(4)
1.458(3)
1.405(4)
1.397(4)
1.441(4)
1.394(4)
1.381(4)
1.422(5)
1.394(4)
1.395(4)
1.384(4)
1.374(4)
1.388(4)
1.397(4)
1.378(4)
1.446(3)
1.376(4)
1.392(4)
1.403(4)
1.461(4)
1.437(4)

CO1E C01Q
CO1F CO1K
C01G CO1J
CO1H C010
Co1l CoiL
C01J CO1M
CO1L C01Q
COIN CO1R
CO1P CO1U
CO1R CO1S
CO1T C021
CO1T C022
C01U C020
C01U C023
CO1Y C021
C020 C024
C022 C026
C023 C025
C025 C028
C026 COAA
C028 CO2A
Cl COAA

1.371(4)
1.385(4)
1.386(4)
1.389(4)
1.378(4)
1.381(4)
1.398(4)
1.376(4)
1.534(4)
1.397(4)
1.466(5)
1.549(5)
1.519(5)
1.527(5)
1.504(5)
1.521(5)
1.491(6)
1.456(7)
1.516(6)
1.382(7)
1.531(8)
1.542(8)

Supplementary Table 11. Bond Angles for TPAOMe-TDPP.

Atom Atom Atom Angle/® Atom Atom Atom Angle/”
COool S01 C01D 92.78(12) coomM coov CO1A 121.0(3)
C017 S02 CO1N 92.79(14) Cco00J Coow C00T 121.2(2)
Co1iL 0005 C01X 116.7(3) C01D CO00X C013 114.3(3)
COOK NO006 Coom 117.15(19) CO011 COOY COOP 120.7(3)
CcooT NO06 CO0OK 120.3(2) CO0OH C00z COOP 120.4(3)
CooT NO06 COOM 119.3(2) 0007 CO010 CO1A 124.5(3)
C010 0007 Cco1v 118.0(3) 0007 Co010 CO1K 115.0(3)
CO0E NO008 coi1cC 119.6(2) CO01K Co010 CO1A 120.5(3)
cooL NO08 COOE 111.5(2) C00Y CoO011 COON 121.7(3)
cooL NO08 Cco1C 128.7(2) NOOB CO012 C00S 106.7(2)
COOF N009 COOR 117.9(2) NOOB CO012 COIN 126.8(2)
CooP NO009 COOF 119.3(2) C00S Co012 CO1N 126.4(3)
CooP NO009 COOR 120.9(2) cool  Co013 C00X 113.6(3)
Co1J O00A Co01Z 116.3(3) C018 Co014 COOK 120.0(3)
C000 NOOB CO1P 119.7(2) co1l €015 COOR 120.1(3)
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Co12
Co12
C010
C00J
C00Q
C00Q
0003
0003
N008
CooU
C019
C019
C00G1
CooL
CooL
C00Z
C00D
Co13
Co13
Coow
Co14
Co1B
Co1B
N008
N008
C00G
coov
coov
CO1F
COOH
COOH
Co11
0004
0004

NO0OB

NOOB

NOOB

000C

C00D

C00D

C00D

COOE

COOE

COOE

COOF

COOF

COOF

C00G

C00G

C00G

COOH

Cool

cool

cool

C00J

COOK

COOK

COOK

COooL

CooL

CooL

COOM

COOM

COooM

COON

COON

COON

C000

C000

C000

C000

Co1P

COo1W

€00l

CO00l

C00J

N008

C00G1

C00G1

NO009

NO009

Ccoou

COOE1

COOE1

C00G1

COON

S01

S01

C00D

C00D

NO006

NO006

C014

C00G

C01D

C01D

NO006

CO1F

N006

C011

C017

C017

NOOB

C00S2

C00S2

111.5(2)
128.6(2)
118.1(3)
123.1(2)
119.9(2)
117.02)
122.5(2)
132.7(2)
104.8(2)
120.6(2)
120.3(3)
119.1(3)
107.6(3)
143.2(2)
109.2(3)
121.5(3)
122.4(2)
109.82(19)
127.8(2)
121.1(2)
120.3(2)
121.2(2)
118.5(2)
106.8(2)
127.02)
126.2(2)
120.4(2)
119.32)
120.2(2)
117.2(2)
122.8(3)
120.1(3)
122.3(3)
133.8(2)

104.0(2)

C00Q
COON
co1s
co1s
co14
COOF
C010
CO0K
N008
CcooL
CO0X
CO0X
C01Q
CO1K
Coou
Co1B
coiL
000A
000A
CO1M
C010
0005
0005
co1l
co1J
C012
CO1R
COIR
000C
000C
Cco18
NOOB
CO1E
COIN

co17

S47

C016
Co17

co17

co17

co18

C019

CO1A
Co1B
coic
Co1D
Co1D
Co1D
CO1E
CO1F
C01G
CO1H
co1l

co1J

co1J

co1J

CO1K
CoiL
coiL
coiL
CO1M
COIN
COIN
COIN
C010
C010
C010
Cco1P

C01Q
COIR

Co1s

CcooT
S02
S02
COON

C010

121.0(2)
121.0(2)
110.3(2)
128.7(3)

121.1(3)

CO1M 120.8(3)

coov
CO1H
Co1T
S01
S01
CooL

COOR

119.1(3)
121.6(3)
114.2(2)
127.0(2)
109.51(19)
123.5(2)

121.1(3)

COOM 120.1(3)

cow
Co10
C015

C01G

120.2(3)
119.5(3)
120.3(3)

115.3(3)

CO1M 124.7(3)

C01G
CO1F
coil
C01Q
C01Q
C019
S02
S02
C012
co18
CO1H
CO1H
Co1U
coiL
Co1S

CO1R

120.0(3)
119.9(3)
125.0(3)
115.2(3)
119.8(3)
119.5(3)
126.8(2)
109.3(2)
123.9(3)
115.9(3)
124.9(3)
119.2(3)
114.4(2)
119.6(3)
114.1(3)

113.5(3)
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CooY coop N009 121.7(2) Co1C COLT C022 107.3(3)
CooY coop C00Z 118.4(2) C021  COLT CO1C 116.3(3)
C00Z coop N009 119.9(2) C021  COLT C022 113.7(3)
C016 C00Q Co0D 122.1(2) C020 CO1U CO1P 112.2(3)
Co15 COOR N009 120.8(2) C020 CO1U C023 112.3(4)
Co15 COOR CO1E 119.0(3) C023 CO1U CO1P 109.3(3)
CO1E COOR N009 120.2(2) CO1U €020 C024 115.7(3)
C00S2 C00S C0002 108.9(3) Co1T C021 COLY 115.5(4)
C012 C00S C0002 142.3(3) C026 022 CO1T 115.3(4)
o012 Co00S C00S2 108.7(3) C025 C023 CO1U 117.2(4)
COOW CooT N006 121.6(2) C023 C025 C028 114.9(5)
COOW CooT C016 117.6(2) COAA C026 C022 126.4(6)
C016 CooT N006 120.9(2) C025 C028 CO2A 113.4(5)
C01G Ccoou COOF 120.3(3) C026 COAA  C1  114.1(6)

Supplementary Table 12. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A2x103) for
TPAOMe-TDPP.

Atom Xx y z U(eq)
HOOH 3146.32 5805.22 350.82 48
HO0J 7760.68 5804.89 4494.86 46
HO0Q 8970.03 6524.62 5837.73 48
HOOU 1179.82 7370.34 490.59 53
HOOV 2188.44 6640.3 4730.94 49
HOOW 5628.34 6171.7 4459.61 46
HO0X 13003.31 5651.29 5776.68 54
HOOY 1199.83 6898.85 -963.57 52
H00Z 1046.94 6178.87 372.96 50
HO11 3284.89 6523.35 -985.35 54
HO013 10937.46 6078.5 5928.27 54
HO014 4368.19 7848.13 5203.63 49
HO15 -1188.52 7826.76 -410.58 52
H016 6858.39 6885.96 5805.15 49
HO018 3865.97 8304.04 5898.69 57
HO019 -2499.71 6694.51 150.77 54
HO1A 910.12 6844.79 3944.54 53
HO1B 4278.9 6487.77 5970.7 52
HO1C 11282.34 4837.16 4153.25 51
HO1D 12229.79 4519.61 3844.93 51
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HO01Q -1328.36
HO1F 5464.32
HO1R 721.78
HO1H 3763.8
HO1S -2520.75
HO1K 4216
HO1U -2981.79
HO1V 8173.14
HO1W 6954.09
HO1X -2634.41
HO1Y 7397.03
H01Z 5187.09
HO1T 11653.68
HO1 7729.3
HO1E 107.72

HO01G -136.65
HO1l 382.15
HO01J 2470.58
HO1L 2915.32
HO1M 3989.85
H1AA-4235.19
H -2854.45
HA  -4202.67
HO1N 12194.68
HO010 13784.6
HO1P 13083.66
H2AA-3357.03
HB  -2634.65
HC -2778
H02G 10056.63
HO2H 9720.13
HO2A 13362.74
HO02B 13906.46

HO02C 10709.77

6419.28
7320.12
7589.75
6944.18
8188.61
7500.2

6931.29
4672.65
4937.44
6778.18
5614.22
6026.54
5612.35
5779.96
7259.01

7304.41

6770.27

7485.62

7997.52

7556.12

8334.61

8439.18

8369.19

5932.53

5945.48

6232.52

7486.91

7425.01

6934.78

5556.84

5273.57

5140.78

5469.25

5344.25

S49

-1116.79
4308.49
1285.12
6667.44
-1123.65
3513.36
943.85
1185.15
826.35
-1826.82
-851.33
-1054.84
3753.91
1117.52
2676.55

3243.31

3042.78

7097.07

7414.85

7358.77

-2360.23

-1996.88

-1769.18

2831.16

2871.72

3283.95

1602.24

2169.08

1802.1

1342.79

1830.92

3163.33

3653.28

2882.87

58
52
60
57
58
58
58
57
57
61
67
68
96
78
112

112

112

115

115

115

118

118

118

108

108

108

123

123

123

92

92

91

91

118
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H02D 10821.95
HO21 7145
H02J 7247.68
HO2K 9510.78
HO2L 10629.46
H02M 9106.03
HO2N 5323.1
H020 5419.12
HO2E 9365.01
HO2F 9302
HO2P 4880.5
H02Q 4736.91
HO2R 2894.24
H02S 2955.85
HO2T 2561.15
H1A 6053.09
H1B 7018.71
H1C 6750.05
HOAA 7995.11

HOAB 8071.68

4763.05

5063.34

5670.52

6374.23

6097.27

6097.01

5213.54

5819.8

4951.91

5541

5643.82

5041.19

5284.49

5851.73

5362.87

5270.27

5635.6

5050.67

4716.02

5272.73

3089.48

1863.27

1975.69

1662.5

2059.22

2144.39

1234.24

1357.37

3639.47

3471.83

2173.09

2033.87

1362.43

1605.13

1914.56

3034.24

3409.72

3564.75

2975.39

2721.8

118

108

108

130

130

130

123

123

145

145

154

154

218

218

218

226

226

226

201

201

2.6. X-ray crystallographic data for Py-TDPP

Supplementary Table 13. Crystal data and structure refinement for Py-TDPP.

Identification code

Py-TDPP

Empirical formula

Formula weight
Temperature/K
Crystal system
Space group
alA

Ces3H58CI2N202S2

1010.13
99.99(10)
triclinic
P-1

10.3358(6)
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b/A 13.2950(9)

c/A 18.9731(13)

a/° 80.781(6)

B/° 80.217(5)

y/° 85.950(5)

Volume/A3 2533.6(3)

VA 2

pcalcg/cm® 1.324

wmm? 2.295

F(000) 1064.0

Crystal size/mm?3 0.12 x<0.11 %0.1

Radiation CuKa (A= 1.54178)

20 range for data collection/° 7.656 to 150.006

Index ranges -12<h<12,-8<k<16,-23<1<23
Reflections collected 15267

Independent reflections 9842 [Rint = 0.0571, Rsigma = 0.0982]
Data/restraints/parameters 9842/22/654
Goodness-of-fit on F2 0.999

Final R indexes [[>=2c (I)] R1=0.0778, wR2 = 0.2030
Final R indexes [all data] R1=10.1124, wR2 = 0.2359
Largest diff. peak/hole / e A3 0.57/-0.78

Supplementary Table 14. Fractional Atomic Coordinates (<10%) and Equivalent Isotropic Displacement
Parameters (A?x10%) for Py-TDPP. Ueqis defined as 1/3 of of the trace of the orthogonalised UlJtensor.

Atom X y z U(eq)
cn 1956(5) 6250(4) 9492(2) 178(2)
CI2 4714(3) 6395(3) 9587.6(18) 135.0(15)
C63 3281(10) 7033(8) 9391(6) 104(3)
S1 10333.8(8) 9496.9(7) 6410.4(5) 27.4(2)
S2 6490.0(8) 6345.7(7) 3419.7(5) 29.3(2)
o1 11093(2) 7620(2) 4075.0(15) 31.1(6)
02 5760(2) 8586(2) 5557.8(15) 32.8(6)
N1 8992(3) 7238(2) 3949.3(16) 26.2(6)
N2 7864(3) 8840(2) 5748.9(16) 26.1(6)
c1 9899(3) 7681(3) 4280.7(19) 26.7(7)
c2 9093(3) 8148(3) 4847.1(19) 24.5(7)
C3 9154(3) 8668(2) 5417.6(19) 24.9(7)
c4 6953(3) 8459(3) 5389(2) 27.3(7)
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C5

C6

c7

C8

C9

C10
Cl1
C12
C13
Cl4
C15
C16
C17
C18
C19
C20
c21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44

7765(3)
7702(3)
9440(3)
9203(3)
9263(4)
8743(5)
8592(8)
7988(9)
10127(4)
11573(4)
10313(3)
11590(3)
12541(3)
12024(3)
12735(3)
12389(3)
11359(4)
11039(4)
11732(4)
11427(5)
12155(5)
13199(5)
13540(4)
14603(4)
14907(4)
14193(3)
14528(3)
13820(3)
13117(4)
12798(4)
7397(3)
7520(3)
6599(4)
5129(4)
4298(5)
4375(5)
7359(4)
7578(5)
6541(3)
5287(3)

7980(3)
7395(3)
6738(3)
7404(3)
6717(3)
7239(4)
6443(6)
6906(6)
8303(3)
8007(3)
8964(3)
8815(3)
9108(3)
9478(3)
9872(2)
9692(3)
9033(3)
8900(3)
9377(3)
9235(4)
9681(4)
10266(4)
10438(3)
11065(3)
11216(3)
10753(3)
10893(3)
10456(3)
10142(3)
9983(3)
9254(3)
8465(3)
7588(3)
7865(3)
6949(4)
6580(4)
9015(3)
8303(3)
7006(3)
7154(3)

S52

4831(2)
4285.3(19)
3316.5(19)
2605(2)
2025(2)
1345(3)
852(4)
193(4)
2384(2)
2170(3)
5637.1(19)
5293.9(19)
5653.0(19)
6286.3(19)
6785(2)
7546(2)
7931(2)
8663(2)
9100(2)
9860(2)
10264(3)
9929(2)
9173(2)
8804(2)
8083(2)
7637(2)
6891(2)
6467(2)
7979(2)
8746(2)
6418.0(19)
7096(2)
7184(2)
7354(3)
7390(4)
6663(4)
7759(2)
8452(2)
4131(2)
4496(2)

26.8(7)
26.4(7)
26.5(7)
28.4(7)
34.0(8)
45.4(10)
85(2)
91(2)
31.6(8)
42.6(10)
25.1(7)
26.2(7)
25.8(7)
26.4(7)
25.6(7)
26.8(7)
32.8(8)
37.7(9)
38.1(9)
47.8(11)
49.8(11)
44.1(10)
35.9(8)
37.7(9)
35.6(8)
30.2(7)
31.0(8)
28.9(7)
28.6(7)
32.6(8)
26.8(7)
29.3(7)
31.4(8)
39.5(9)
60.9(15)
67.0(17)
35.8(8)
43.7(10)
27.9(7)
29.9(7)
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C45  4307(4) 6780(3) 4186(2) 31.6(8)
C46  4791(3) 6322(3) 3586(2) 29.0(7)
C47  4140(3) 5917(3) 3068(2) 28.7(7)
C48  2986(3) 5349(3) 3294(2) 26.5(7)
C49  2435(4) 5036(3) 4035(2) 31.5(8)
C50  1325(4) 4495(3) 4218(2) 33.1(8)
C51  683(4) 4206(3) 3683(2) 33.2(8)
C52  -467(4) 3646(3) 3867(3) 40.8(10)
C53  -1039(4) 3350(3) 3320(3) 46.9(11)
C54  -520(4) 3600(3) 2610(3) 44.7(11)
C55  622(4) 4154(3) 2392(3) 36.0(9)
C56  1203(5) 4412(3) 1657(3) 42.6(10)
C57  2313(4) 4920(3) 1462(2) 39.09)
C58  2935(4) 5253(3) 2000(2) 32.7(8)
C59  4105(4) 5791(3) 1810(2) 34.9(8)
C60  4674(4) 6108(3) 2337(2) 31.4(8)
C6l  1218(4) 4469(3) 2950(2) 30.8(8)
C62  2392(3) 5031(3) 2743(2) 29.1(7)
C2A  4304(14) 7297(14) 9864(8) 135.0(15)
C63A  2850(30) 6760(16) 9853(17) 104(3)
CIIA  3290(20) 5752(15) 9324(11) 178(2)

Supplementary Table 15. Anisotropic Displacement Parameters (A2x10%) for Py-TDPP. The Anisotropic displacement
factor exponent takes the form: -2n?[h?a*2U11+2hka*b*U12+...].

Atom U1l u22 u33 u23 u13 u12
ci 187(4) 167(4) 181(4) 88(3) -104(4) -88(3)
cr2  823(17) 173(3) 116(2) 39(2) 8.5(14) 30.7(18)
c63  93(7) 96(7) 100(7) 25(6) 1(5) 21(5)
s1 19.1(4) 29.3(4) 35.8(5) -8.5(3) -5.8(3) -2.5(3)
S2 19.7(4) 30.3(4) 39.8(5) -10.3(3) -3.9(3) -5.0(3)
o1 18.1(11) 37.1(14) 40.0(14) -11.2(11) -4.2(10) -3.4(10)
02 18.8(12) 41.5(15) 40.3(14) -12.7(11) -5.1(10) 0.1(10)
N1 20.3(13) 27.9(14) 31.4(15) -6.9(11) -3.5(11) -3.8(11)
N2 18.9(13) 30.1(15) 30.2(15) -6.5(11) -3.8(11) -2.2(11)
c1 20.5(16) 27.3(17) 32.7(17) -4.0(13) -3.4(13) -6.1(13)
c2 16.6(15) 23.6(15) 33.4(17) -2.1(13) -5.5(12) -4.4(12)
c3 20.8(15) 20.0(15) 33.0(17) 0.0(13) -5.0(13) -2.0(12)
c4 19.1(15) 28.2(17) 34.6(18) -3.3(14) -5.0(13) -1.7(13)
c5 16.5(15) 28.0(17) 35.4(18) -3.9(14) -3.3(12) -1.8(12)
C6 19.4(15) 24.5(16) 34.2(18) 0.0(13) -4.8(13) -2.6(12)

S53



Supplementary Information

Cc7

C8

C9

C10
Cl1
C12
C13
C14
C15
C16
C17
C18
C19
C20
c21
C22
C23
C24
C25
C26
Cc27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46

22.6(15)
23.0(16)
30.2(18)
47(2)
105(5)
128(7)
29.9(18)
28.8(19)
22.8(16)
22.3(16)
20.8(15)
23.3(16)
20.4(15)
22.7(16)
30.5(18)
35(2)
35(2)
48(3)
57(3)
47(2)
36(2)
29.9(19)
26.7(18)
20.3(16)
21.9(16)
21.6(16)
25.3(16)
26.5(17)
23.3(16)
25.2(16)
24.5(17)
27.6(19)
31(2)
35(2)
42(2)
54(3)
24.0(17)
20.9(16)
24.4(17)
21.9(16)

24.2(16)
25.1(16)
33.6(19)
48(2)

97(5)

85(5)

26.2(17)
37(2)

21.6(15)
23.8(16)
22.5(16)
22.1(15)
20.4(15)
20.0(15)
33.0(19)
37(2)

38(2)

55(3)

56(3)

50(2)

34.1(19)
32.8(19)
28.0(18)
25.9(17)
23.6(16)
29.0(17)
23.4(16)
29.3(18)
25.5(16)
29.3(17)
28.4(18)
29.8(19)
47(3)

40(3)

28.5(18)
42(2)

23.1(16)
30.3(18)
34.0(19)
25.5(16)

33.6(18)
37.8(19)
40(2)
45(2)
63(4)
67(4)
37.9(19)
59(3)
31.8(17)
32.2(17)
34.4(18)
33.5(18)
38.0(18)
39.1(19)
35.9(19)
40(2)
40(2)
39(2)
36(2)
42(2)
42(2)
57(3)
57(2)
47(2)
49(2)
37.7(19)
38.3(19)
43(2)
32.2(18)
33.4(18)
40(2)
54(2)
100(4)
129(6)
36(2)
35(2)
38.2(19)
37.9(19)
36.2(19)
38.6(19)
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-6.5(13)
-6.7(14)
-8.5(15)
-10.4(19)
-39(3)
-22(4)
-2.7(14)
-0.7(19)
-5.8(12)
-2.5(13)
-2.9(13)
0.5(13)
-4.1(13)
-4.3(13)
-3.3(15)
1.6(16)
-2.3(16)
-4.4(19)
-6.5(19)
-15.7(19)
-12.6(16)
-16.2(17)
-12.5(16)
-8.7(15)
-5.8(15)
-7.0(14)
-6.6(13)
-6.4(15)
-5.6(13)
-6.5(14)
-3.3(14)
3.9(17)
12(3)
-12(3)
-8.7(15)
-6.5(17)
-6.0(14)
-3.7(14)
-4.0(15)
-1.5(14)

-4.4(13)
-4.4(13)
-8.3(15)
-18.9(19)
-41(4)
-36(4)
-5.2(14)
-4.2(18)
-5.6(13)
-4.0(13)
-5.3(13)
-7.0(13)
-11.3(13)
-9.4(14)
-7.5(15)
-6.9(16)
-5.4(16)
-3.3(19)
-9.6(19)
-17.6(18)
-15.3(16)
-18.6(17)
-15.5(16)
-9.8(14)
-9.8(14)
-6.9(13)
-8.2(14)
-10.0(15)
-5.1(13)
-3.8(13)
-5.1(14)
3.4(16)
-13(2)
-22(3)
-1.0(16)
-5.2(18)
-7.3(14)
-2.0(13)
-4.3(14)
-3.4(13)

-3.0(13)
-1.8(13)
0.8(15)
6.9(19)
45(4)
17(5)
-1.9(14)
-2.8(16)
-0.2(12)
-4.8(12)
-3.4(12)
-3.3(12)
0.1(12)
0.7(12)
-8.0(15)
-7.2(16)
-2.6(16)
-9(2)
4(2)
5.5(19)
4.6(16)
0.5(15)
0.7(14)
2.4(13)
-0.3(13)
-1.8(13)
2.7(13)
2.4(14)
-1.0(13)
0.8(14)
0.5(14)
-3.8(15)
-10(2)
-2(2)
1.3(15)
-5.0(19)
-2.2(13)
-6.2(13)
-4.6(14)
-6.1(13)
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ca7 21.2(16) 25.6(17) 39.5(19) -2.7(14) -5.6(14) -5.1(13)
C48  20.3(15) 22.6(16) 36.7(18) -4.8(13) -3.5(13) -2.5(12)
C49 28.6(18) 24.2(17) 42(2) -3.4(14) -7.6(15) -5.5(14)
C50  27.0(17) 26.8(17) 43(2) -0.7(15) -1.4(15) -3.2(14)
C51  245(17) 20.2(16) 55(2) -0.5(15) -9.8(15) -3.4(13)
C52  28.4(19) 30.5(19) 62(3) 4.8(18) -10.6(17) -8.4(15)
C53  27.3(19) 28.6(19) 85(3) 4(2) -18(2) -11.2(16)
C54  36(2) 28.3(19) 75(3) -1.5(19) -26(2) -7.7(16)
C55  28.2(18) 23.3(17) 61(3) -8.6(16) -17.3(17) -0.2(14)
C56  45(2) 32(2) 60(3) -14.5(18) -27(2) 2.9(17)
C57 402 37(2) 45(2) -14.5(17) -16.1(17) 5.1(17)
C58  30.3(18) 27.3(17) 43(2) -10.1(15) -10.4(15) 1.6(14)
C59  33.3(19) 36(2) 36.1(19) -9.5(15) -2.9(15) -1.4(15)
C60  24.6(16) 29.5(18) 39(2) -4.8(14) -1.6(14) -5.8(14)
C6l  24.7(17) 16.7(15) 53(2) -4.0(14) -11.3(15) -2.0(12)
C62  23.5(16) 21.9(16) 44(2) -9.0(14) -7.4(14) 0.2(13)
CI2A  82.3(17) 173(3) 116(2) 39(2) 8.5(14) 30.7(18)
C63A  93(7) 96(7) 100(7) 25(6) 1(5) 21(5)
CIlA  187(4) 167(4) 181(4) 88(3) -104(4) -88(3)
Supplementary Table 16. Bond Lengths for Py-TDPP.

tom Atom  Length/A Atom  Atom  Length/A

cn C63  1.745(11) C26  C27  1.402(6)

Cl2 C63 1.721(10) Cc27 Cc28 1.439(6)

s1 C15  1.732(4) C27  C34  1.430(5)

s1 C18  1.722(4) C28  C29  1.335(6)

S2 C43  1.734(4) C29  C30  1.444(5)

S2 Ca6  1.732(4) C30 €31  1.385(6)

o1 c1 1.231(4) C30 C33  1.425(5)

02 c4 1.227(4) C31  C32  1.389(5)

N1 C1 1.420(4) C33  C34  1.421(6)

N1 C6 1.394(4) C35 C36 1.541(5)

N1 C7 1.457(5) C36 C37 1.528(5)

N2 c3 1.394(4) C36  C41  1.534(5)

N2 c4 1.417(5) C37  C38  1.529(5)

N2 C35  1.458(5) C38  C39  1.525(6)

c1 c2 1.438(5) C39  C40  1.524(9)

c2 c3 1.387(5) C4l  C42  1.532(6)

c2 C5 1.413(4) C43  C44  1.379(5)

c3 Cl15  1.432(5) C44  C45  1.410(5)

c4 c5 1.439(5) C45  C46  1.378(6)
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C5

C6

c7

C8

C8

C9

C10
Cl1
C13
C15
C16
C17
C18
C19
C19
C20
C20
C21
C22
C23
C23
C24
C25

C6

C43
C8

C9

C13
C10
C11
C12
C14
C16
C17
C18
C19
C20
C32
cz21
C33
Cc22
C23
C24
C34
C25
C26

1.402(5)
1.431(5)
1.539(5)
1.528(5)
1.543(5)
1.528(6)
1.550(8)
1.516(9)
1.522(5)
1.385(5)
1.395(5)
1.380(5)
1.469(5)
1.414(5)
1.402(5)
1.448(5)
1.425(5)
1.358(6)
1.426(6)
1.408(6)
1.420(5)
1.382(7)
1.378(7)

C46
Car
Ca7
C48
C48
C49
C50
Cs1
Cs1
C52
C53
C54
C55
C55
C56
C57
C58
C58
C59
cé61
CI2A
C63A

Ca7
C48
C60
C49
C62
C50
C51
C52
C61
C53
C54
C55
C56
C61
C57
C58
C59
C62
C60
C62

1.468(5)
1.424(5)
1.393(5)
1.430(5)
1.431(5)
1.362(5)
1.416(6)
1.410(5)
1.405(6)
1.397(7)
1.361(7)
1.402(6)
1.419(7)
1.442(6)
1.340(6)
1.435(6)
1.412(5)
1.418(6)
1.376(6)
1.434(5)

C63A  1.71(2)
CIIA  1.79(2)

Supplementary Table 17. Bond Angles for Py-TDPP.

Atom  Atom  Atom  Angle/’ Atom Atom Atom  Angle/

Cl2 C63 Cl1 114.1(6) C29 c28 C27 121.6(4)
C18 S1 C15 93.16(17) c28 C29 C30 121.6(4)
C46 S2 C43 93.15(18) C31 C30 C29 121.5(3)
c1 N1 c7 120.8(3) c31 C30 €33  119.8(3)
C6 N1 c1 111.5(3) C33 C30 C29  118.7(4)
C6 N1 C7 127.6(3) C30 C31 C32 121.0(3)
c3 N2 c4 111.4(3) c31 C32 C19  120.7(4)
C3 N2 C35 128.7(3) C30 C33 C20 119.4(3)
C4 N2 C35 119.6(3) C34 C33 C20 121.2(3)
01 C1 N1 122.3(3) C34 C33 C30 119.4(3)
01 c1 c2 133.1(3) c23 C34 Cc27 119.0(4)
N1 c1 c2 104.6(3) c23 C34 C33  120.5(4)
c3 c2 c1 142.7(3) C33 C34 C27  120.5(4)
C3 C2 C5 109.0(3) N2 C35 C36 112.4(3)
C5 C2 C1 108.2(3) C37 C36 C35 112.6(3)
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N2 c3 C15  126.0(3) c37 C36 C41  113.7(3)
c2 c3 N2 106.9(3) ca1 C36 C35  109.2(3)
c2 c3 C15  127.1(3) C36 C37 €38  116.1(3)
02 c4 N2 122.6(3) C39 C38 C37  111.8(4)
02 c4 c5 133.2(3) C40 C39 C38  113.4(4)
N2 c4 cs5 104.1(3) c42 C41 €36  113.1(3)
c2 c5 c4 108.5(3) cé c43  S2 124.9(3)
cé Cc5 c2 109.3(3) C44 C43  S2 109.8(3)
cé Cc5 c4 142.3(3) C44 c43  C8 125.2(4)
N1 C6 cs5 106.3(3) c43 C44 C45  1135(4)
N1 C6 C43  127.3(3) C46 C45 C44  1138(3)
cs5 Cc6 C43  1263(3) c45 C46  S2 109.7(3)
N1 c7 c8 113.03) Cc45 C46  C47  1322(3)
c7 c8 C13  1125(3) ca7 C46  S2 118.0(3)
c9 c8 c7 108.7(3) c48 C47 C46  121.8(3)
c9 c8 C13  114.1(3) C60 C47  C46  118.3(3)
Cl0 C9 cs 113.8(3) C60 C47  C48  119.93)
c9 Cl0 C11  110.3(4) ca7 C48  C49  123.9(3)
Cl2 Cl1 C10  112.7(6) ca7 C48  C62  117.3(3)
cl4 C13  Cs8 115.3(3) c49 C48  C62  118.6(3)
c3 ci5  s1 124.8(3) C50 C49 C48  121.2(4)
Cl6 C15  Si1 109.3(3) C49 C50 C51  121.4(4)
Cl6 C15 C3 125.7(3) C52 C51 C50  121.9(4)
Cl5 C16 C17  113.8(3) c61 C51 C50  119.1(3)
Ccl18 C17 Ci6  1136(3) c61 C51 C52  119.0(4)
c17 c18  si 110.0(3) C53 C52 C51  119.7(4)
Cl7 C18 C19  127.9@3) C54 C53 C52  121.4(4)
cl9 Cc18 si 122.0(3) Cc53 C54 C55  121.7(4)
C20 C19 C18  1239(3) C54 C55 C56  123.1(4)
C32 C19 C18  1164(3) C54 C55 C61  117.4(4)
C32 C19 C20  119.7(3) C56 C55 C61  119.4(4)
Cl9 C20 C21  1242(3) Cc57 C56 C55  122.1(4)
Cl9 C20 C33  1194(3) C56 C57 C58  120.3(4)
C33 C20 C21  1164(3) C59 C58 C57  121.5(4)
C22 C21 C20  122.2(4) C59 C58 C62  118.3(4)
C21  C22 C23  121.7(4) C62 C58 C57  120.2(4)
C24 C23 C22  1225(4) C60 C59 C58  120.2(4)
C24 C23 C34  119.6(4) C59 C60 C47  122.4(3)
C34 C23 C22  117.9(4) cs51 C61 C55  120.7(3)
C25 C24  C23  120.6(4) Cc51 C61 C62  120.6(4)
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C26 C25 C24  120.5(4) C62 C6l1 C55  118.6(4)
C25 C26  C27  121.4(4) c48 C62 C61  118.9(3)
C26  C27 C28  122.9(4) C58 C62 C48  121.8(3)
C26 Cc27 C34 119.0(4) C58 C62 C61 119.3(4)
C34 Cc27 Cc28 118.1(4) CI2A C63A CI1A 104.9(17)
Supplementary Table 18. Torsion Angles for Py-TDPP.

A B Cc D Angle/® A B Cc D Angle/®

S1 C15 Cle6 C17 0.9(4) C24 (C23 C34 (C33 -179.6(4)

S1 Cl18 Cl19 C20 42.6(4) C24 C25 C26 C27 0.9(8)

S1 Cl18 Cl19 C32 -137.7(3) C25 C26 C27 C28 178.5(4)

S2 C43 C44 C45 -2.5(4) C25 C26 C27 C34 -0.9(7)

S2 C46 C47 C48 144.6(3) C26 C27 C28 C29 180.0(4)

S2 C46 C47 C60 -35.9(4) C26 C27 C34 C23 0.5(6)

01 C1 C2 C3 -37() C26 C27 C34 C33 180.0(4)

Ol Cl1 C2 C5 179.7(4) C27 C28 C29 C30 -0.5(6)

02 C4 C5 C2 17444 C28 C27 C34 (C23 -178.9(4)

02 C4 C5 C6 -6.8(8) C28 C27 C34 C33 0.6(6)

NI Cl1 C2 C3 176.1(4) C28 C29 C30 C31 -178.6(4)

N1 C1 C2 C5 -0.504) C28 C29 C30 C33 1.7(6)

N1 C6 C43 S2 -6.8(5) C29 C30 C31 C32 -179.0(3)

N1 C6 C43 C44 177.7(3) C29 C30 C33 C20 179.1(3)

N1 C7 C8 C9 -161.2(3) C29 C30 C33 C34 -1.7(5

N1 C7 C8 C13 715(4) C30 C31 C32 C19 0.8(5)

N2 C3 C15 S1 6.1(5) C30 C33 C34 (€23 -179.9(3)

N2 C3 Ci15 Cil6 -178.1(3) C30 C33 C34 C27 0.6(5)

N2 C4 C5 C2 -38(4) C31 C30 C33 C20 -0.7(5)

N2 C4 C5 C6 175.0(5) C31 C30 C33 C34 178.6(3)

N2 C35 C36 C37 -67.3(4) C32 C19 C20 C21 -174.7(3)

N2 C35 C36 C41 165.4(3) C32 C19 C20 (33 2.6(5)

Cl NI C6 C5 199 C33 C20 C21 C22 4.3(6)

Cl N1 C6 C43 -175.6(3) C33 C30 C31 C32 0.8(5)

Cl N1 C7 C8 -101L7(4) C34 C23 C24 C25 0.0(7)

Cl C2 C3 N2 -177.6(4) C34 C27 C28 C29 -0.7(6)

Cl C2 C3 Ci5 1.6(7) C3 N2 C3 C2 1725(Q3)

Cl C2 C5 C4 -179.1(3) C35 N2 C3 C15 -6.8(6)

Cl C2 C5 C6 174 C35 N2 C4 02 10.3(5)

C2 (C3 Ci15 S1 -173.0(3) C35 N2 C4 C5 -171.3(3)

C2 (C3 Cl15 Ci16 2.8(6) C35 C36 C37 C38 -67.4(4)

C2 C5 C6 N1 -22(4) C35 C36 C41 C42 -175.3(3)
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Cc2
C3
C3
C3
C3
C3
C3
C4
C4
C4
C4
C4
C5
C5
C5
C5
C6
C6
C6
C6
Cc7
C7
C7
Cc7
Cc7
C7
C8
C9
C9
C13
C15
C15
C15
C16
C16
C17
C17
C18
C18
C18

C5
N2
N2
N2
Cc2
Cc2
C15
N2
N2
N2
C5
C5
Cc2
Cc2
C6
C6
N1
N1
N1
C43
N1
N1
N1
N1
C8
C8
C9
C8
C10
C8
S1
S1
C16
C17
C17
C18
C18
S1
S1
C19

C6
C4
C4
C35
C5
C5
C16
C3
C3
C35
C6
C6
C3
C3
C43
C43
C1
C1
c7
Ca4
C1
C1
C6
C6
C9
C13
C10
C13
C11
C9
C18
C18
C17
C18
C18
C19
C19
C15
C15
C20

C43
02
C5
C36
C4
C6
C17
Cc2
C15
C36
N1
C43
N2
C15
S2
C44
01
Cc2
C8
C45
01
Cc2
C5
C43
C10
C14
Cl1
Cl4
C12
C10
C17
C19
C18
S1
C19
C20
C32
C3
C16
cz21

175.3(3)
-175.2(3)
3.3(4)
-77.0(4)
3.1(4)
-176.1(3)
-175.4(3)
-1.5(4)
179.3(3)
96.6(4)
179.0(5)
-3.4(7)
-1.0(4)
178.2(3)
176.2(3)
0.6(6)
179.0(3)
-0.8(4)
75.2(4)
173.6(3)
-3.7(5)
176.5(3)
-175.2(3)
7.3(6)
167.0(3)
67.5(4)
-169.3(5)
-56.8(5)
175.9(6)
-66.6(4)
2.2(3)
178.8(3)
0.8(4)
-2.1(4)
-178.4(3)
-141.5(4)
38.2(5)
174.6(3)
-1.8(3)
5.1(5)

C36 C37 C38 C39

car
car
cal
c43
c43
c43
Cc44
Cc44
c45
c45
C46
C46
C46
C46
C46
c47
ca7
ca7
c48
c48
c49
c49
c49
c49
C50
C50
C50
Ccs51
cs51
cs51
C52
C52
C52
Cc53
C53
C54
C54
C54
C55

C36
C38
C36
S2

S2

C44
C45
C45
C46
C46
S2

S2

Ca7
Ca7
Car
C48
C48
C48
Car
C49
C48
C48
C50
C50
Cs1
Cs1
Cs1
C52
Cé61
Cé61
Cs1
Cs1
C53
C54
C54
C55
C55
C55
C56

S59

C41
C39
C37
C46
C46
C45
C46
C46
Car
Ca7
C43
C43
C48
C48
C60
C49
C62
C62
C60
C50
C62
C62
Cs1
Cs1
C52
Cé61
cé61
C53
C62
C62
ce61
Cce61
C54
C55
C55
C56
Cé61
Cé61
C57

C42
C40
C38
C45
C47
C46
S2

Ca7
C48
C60
C6

C44
C49
C62
C59
C50
C58
Cé61
C59
C51
C58
Ce61
C52
C61
CS53
C55
C62
C54
C48
C58
C55
C62
C55
C56
Co61
C57
Cs1
C62
C58

176.9(4)
58.0(5)
-66.9(5)
57.5(5)
-2.03)
173.6(3)
1.1(5)
0.9(4)
-173.9(4)
-41.0(6)
138.5(4)
-173.6(3)
2.6(3)
-6.4(6)
177.1(3)
-177.6(4)
179.8(4)
1.0(5)
-179.1(3)
2.0(6)
1.0(6)
-175.7(3)
4.1(5)
180.0(4)
1.2(6)
-177.9(4)
177.6(3)
-0.6(5)
-0.7(7)
-2.0(5)
177.8(3)
-1.3(5)
-179.5(4)
0.8(7)
178.9(4)
-1.2(6)
-178.3(4)
1.4(5)
179.6(4)
-2.0(6)
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C18
C18
C19
C19
C19
C20
C20
C20
C20
c21
c21
c21
c21
C22
C22
C22
C23
C24

C19
C19
C20
C20
C20

C20
C32
C21
C33
C33
C32
C22
C34
C34
C33
C33
C23
C23
C24
C34
C34
C25
C34

C19
Cc21
C33
C33
C20
C20
Cc22
Cc22
C23
C23
Cc23
C24
C23

C33
C31
C22
C30
C34
C31
C23
C23
c27
C30
C34
C24
C34
C25
c27
C33
C26
c27

-177.7(3)
177.7(3)
-178.4(4)
-1.05)
179.8(3)
-2.5(5)
-2.2(6)
-0.7(6)
179.8(3)
176.5(3)
-2.8(5)
-179.0(4)
-1.4(6)
177.5(4)
-177.7(4)
2.8(6)
-0.5(8)
0.0(6)

C55 C61 C62 C48
C55 C61 C62 C58
C56 Cb5 C61 Cb1
C56 C55 C61 C62
C56 C57 C58 C59
C62
C60
C48
Cé61

C56
C57
C57
C57

C57
C58
C58
C58

C58
C59
C62
C62
C60
C62
C62
C48
C48
C52
C56
C49
C59

C58
C59
C59
C60
C60
C61
C61
C62
C62

C59
C58
C58
Car
Cca7
C51
C55
C48
C58

C47
C48
C61
C49
C62
C53
C57
C50
C60

179.8(3)
-0.4(5)
-178.6(4)
-0.4(5)
-179.9(4)
1.1(6)
179.5(4)
179.9(3)
0.1(5)
0.1(6)
1.0(5)
-178.9(3)
174.1(3)
-2.5(5)
0.9(6)
1.7(6)
-3.7(5)
-1.5(6)

Supplementary Table 19. Hydrogen Atom Coordinates (A><10%) and Isotropic Displacement Parameters

(A?x10°) for Py-TDPP.

Atom X y z U(eq)
H63A  3440.02 7387.83 8886.43 124
H63B  3043.78 7559.39 9711.55 124
H7A 8975.99 6095.71 3373.95 32
H7B 10391.16 6558.1 3289.01 32
H8 8284.65 7703.24 2688.29 34
H9A 10186.28 6476.74 1887.95 41
HI9B 8745.19 6110.06 2234.21 41
H10A 9357.86 7758.46 1076.72 54
H10B  7880.3 7587.94 1482.56 54
H11A  9468.02 6129.12 691.98 102
H11B  8034.13 5896.5 1136.53 102
H12A  8002.2 6391.43 -124.98 136
H12B 8494 7486 -68.19 136
H12C 7078.2 7139.07 346.58 136
H13A  9829.54 8762.75 1972.13 38
H13B  10039.22 8694.08 2793.34 38
H14A  11686.53 7673.18 1737.48 64
H14B  11876.64 7536.53 2567.67 64
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H14C
H16
H17
H21
H22
H24
H25
H26
H28
H29
H31
H32
H35A
H35B
H36
H37A
H37B
H38A
H38B
H39A
H39B
H40A
H40B
H40C
H41A
H41B
H42A
H42B
H42C
H44
H45
H49
H50
H52
H53
H54
H56
H57
H59
H60

12087.6
11800.07
13456.86
10892.5
10335.04
10713.62
11935.33
13696.36
15099.42
15611.12
15252.92
14073.28
6464.88
7910
8438.4
6831.54
6762.74
4939.15
4887.89
4592.55
3370.3
4002.28
3876.46
5295.25
7991.7
6462.17
8367.02
6815.52
7692.75
5100.51
3396.34
2850.62
973.9
-850.25
-1807.99
-942.02
791.14
2689.54
4499.39
5460.25

8620.09
8539.5
9057.24
8681.13
8478.52
8829.04
9582.87
10558.28
11378.73
11639.13
11293.4
10554.39
9490.23
9851.97
8161.77
7057.42
7282.31
8125.49
8414.71
6382.21
7134.54
711351
5962.8
6427.96
9564.81
9336.58
7862.69
7880.94
8709.79
T477.77
6837.75
5208.66
4307.5
3470.38
2966.63
3394.52
4218
5060.88
5935.09
6469.04
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2066.86
4854.37
5478.18
7662.67
8890.74
10097.3
10776.49
10215.18
9079.47
7858.82
6665.24
5956.12
6429.12
6427
7029.26
7577.75
6732.91
7822.61
6975.16
7741.23
7571.16
6325.5
6728.24
6467.65
7663.86
7834.01
8349.12
8626.69
8822.45
4916.05
4372.5
4406.19
4714.02
4359.32
3447.18
2251.98
1290.82
966.14
1316.81
2197.28

64
31
31
39
45
57
60
53
45
43
37
35
32
32
35
38
38
47
47
73
73
101
101
101
43
43
66
66
66
36
38
38
40
49
56
54
51
47
42
38
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H63C  2234.69 7268.06
H63D 243241 6489.46

9629.19 124
10349.65 124

2.7 X-ray crystallographic data for An-TDPP

Supplementary Table 20. Crystal data and structure refinement for An-TDPP.

Identification code An-TDPP
Empirical formula CssHs6N202S2
Formula weight 877.16
Temperature/K 150.00(10)
Crystal system monoclinic
Space group C2/c

alA 27.4422(14)
b/A 9.1811(3)
c/A 20.1727(9)
a/° 90

B/° 116.452(4)
v/° 90
Volume/A3 4550.4(4)

z 4
pcalcg/cm® 1.280
wmm'? 1.419
F(000) 1864.0

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections

Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=20 (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

0.13 x0.11 x0.1
CuKo (A = 1.54178)
7.196 to 134.122

229<h<32,-10<k<9,-23<1<24
8591
4059 [Rint = 0.0625, Rsigma = 0.0656]

4059/0/291

1.113

R1=0.0963, wR2 = 0.2655
R1=10.1059, wR2 = 0.2785
0.85/-0.47

Supplementary Table 21. Fractional Atomic Coordinates (<10%) and Equivalent Isotropic Displacement
Parameters (A?><10%) for An-TDPP. Uegis defined as 1/3 of of the trace of the orthogonalised UlJtensor.

Atom X y z U(eq)
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s1 4293.0(3) 3029.1(11) 6167.2(5) 34.4(4)
o1 6134.1(11) 626(3) 6069.3(15) 39.4(7)
N1 5293.7(12) 1521(3) 5895.6(16) 28.9(7)
c1 3606.1(15) 3396(4) 5692.0(19) 28.3(8)
c2 3392.0(15) 2729(4) 5022(2) 33.2(9)
c3 3770.7(16) 1929(4) 4879(2) 32.9(8)
c4 4288.9(15) 1985(4) 5444.3(18) 25.7(7)
C5 3312.2(14) 4348(4) 5981.9(18) 29.0(8)
Cc6 3285.8(16) 5849(4) 5844(2) 34.2(9)
c7 3591(2) 6551(5) 5516(2) 42.5(10)
c8 3544(3) 8003(5) 5379(3) 53.4(13)
c9 3199(2) 8873(5) 5562(3) 54.7(13)
C10  2897(2) 8271(5) 5869(2) 48.8(12)
Cll  2926.4(18) 6746(5) 6021(2) 37.5(9)
Cl2  2614.9(17) 6099(5) 6324(2) 38.8(10)
C13  2655.7(14) 4636(5) 6493.6(18) 32.5(9)
Cl4  2337.9(16) 3967(5) 6809(2) 38.3(10)
C15  2391.7(18) 2534(6) 6990(2) 42.9(10)
Cl6  2765.0(18) 1656(5) 6859(2) 40.2(10)
C17  3063.9(17) 2244(5) 6541(2) 34.4(8)
C18  3018.0(14) 3726(4) 6335.6(18) 29.0(8)
C19  4749.1(14) 1264(4) 5424.8(19) 25.6(7)
C20  5636.3(15) 617(4) 5715.8(19) 29.3(8)
C21  5266.6(14) -220(4) 5082(2) 27.8(8)
C22  5523.9(14) 2556(4) 6505.4(19) 29.9(8)
C23  5489.5(16) 4153(4) 6241(2) 35.7(9)
C24  5628.4(19) 5129(5) 6921(2) 43.6(10)
C25  5585(2) 6766(5) 6791(3) 52.6(12)
C26  5706(2) 7619(6) 7491(3) 59.2(13)
C27  5654(3) 9203(6) 7377(4) 73.1(17)
C28  5842.4(18) 4413(5) 5844(2) 41.5(10)
C29  6457(2) 4281(6) 6322(3) 54.6(12)

Supplementary Table 22. Anisotropic Displacement Parameters (A2x10%) for An-TDPP. The Anisotropic
displacement factor exponent takes the form: -2n?[h%a*2U11+2hka*b*U12+...].

Atom U11 u22 U33 u23 u13 u12
S1  314(5) 40.6(6) 27.2(5) -12.7(4) 9.6(4) 4.9(4)

Ol 29.5(14) 41.7(17) 39.1(15) -18.8(12) 8.1(11) 1.1(11)
N1  29.2(15) 25.1(16) 28.0(15) -7.1(12) 8.6(12) 2.0(12)
Cl 34.0(18) 23.3(18) 26.6(17) 1.9(14) 12.8(14) 4.2(14)
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C2 321(18) 32(2) 28.5(18) -3.4(15) 7.2(15) 9.3(15)
C3  39(2) 27(2) 27.4(18) -8.0(14) 10.5(15) 4.8(15)
C4  34.9(18) 17.6(17) 22.8(16) -5.1(12) 11.2(14) 0.5(13)
C5  33.9(17) 29.1(19) 21.1(16) -3.5(14) 9.6(14) 4.8(14)
C6  47() 30(2) 24.2(17) -5.1(14) 15.0(15) 3.2(16)
C7  61(3) 36(2) 35(2) -0.4(17) 25.7(19) 2.4(19)
c8  88(4) 31(2) 45(3) -2.0(18) 34(3) -6(2)
C9  93(4) 24(2) 43(2) 0.9(18) 2702) 6(2)
C10 74(3) 31(2) 37(2) -2.9(18) 21(2) 18(2)
Cll 54(2) 30(2) 27.4(19) -3.3(15) 17.2(17) 11.6(17)
C12 48(2) 44(2) 25.0(17) -2.9(16) 16.1(16) 17.1(18)
C13 30.5(17) 43(2) 18.7(16) -6.2(15) 6.2(13) 6.1(15)
Cl4 33.8(18) 58(3) 22.2(17) -8.9(17) 11.9(14) 0.1(18)
C15 47(2) 60(3) 22.8(18) -3.9(18) 15.9(16) 11(2)
C16 51(2) 3902) 26.4(18) 1.4(16) 14.0(17) -4.7(18)
C17 44(2) 34(2) 22.8(17) -2.8(15) 12.5(15) 1.8(16)
C18 315(17) 32(2) 18.6(15) -3.7(14) 6.3(13) 4.9(15)
C19 28.9(17) 20.1(17) 25.5(16) -2.1(13) 10.2(13) 0.8(13)
C20 32.7(18) 25.3(18) 27.2(17) -6.3(14) 10.9(14) 2.2(14)
C21 29.6(17) 22.5(17) 29.3(17) -4.7(14) 11.5(13) 3.6(13)
C22 33.2(18) 26.1(19) 26.8(17) -8.1(14) 10.2(14) 0.0(14)
C23 37.8(19) 29(2) 34(2) -5.7(16) 11.1(16) 2.3(15)
C24 51(2) 3102) 44(2) -9.8(18) 16.5(19) -3.1(18)
C25 73(3) 31(2) 49(3) -0.1(19) 22(2) 5(2)
C26 69(3) 54(3) 45(3) 4(2) 16(2) 303)
C27 104(5) 45(3) 65(3) -8(3) 33(3) 7(3)
C28 51(2) 38(2) 34(2) -0.7(17) 16.8(18) -1.1(18)
C29 48(3) 63(3) 48(3) -8(2) 16(2) 2(2)
Supplementary Table 23. Bond Lengths for An-TDPP.

Atom  Atom  Length/A  Atom  Atom  Length/A

s1 c1 1.725(4)  Cl1 Cl2  1.387(7)

s1 c4 1.741(3)  Cl2 C13  1.378(6)

01 C20  1.228(5)  C13 Cl4  1.427(6)

N1 C19  1.388(4)  C13 C18  1.439(5)

N1 C20  1417(5)  Cl4 C15  1.356(7)

N1 C22  1.4585) CI15 C16  1.417(7)

c1 c2 1356(5)  C16 C17  1.359(6)

c1 Cc5 1476(5)  C17 C18  1.411(6)

C2 c3 1.404(5)  C19 C211  1.388(5)
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C3
C4
C5
C5
C6
C6
c7
C8
Cc9
C10

C4

C19
C6
C18
c7

C11
C8
Cc9
C10

C11

1.371(5)
1.442(5)
1.401(6)
1.414(5)
1.431(6)
1.446(6)
1.356(6)
1.407(8)
1.353(8)
1.428(6)

C20
cz21
C22
C23
C23
C24
C25
C26
C28

C21
C211
C23
C24
C28
C25
C26
C27
C29

1.449(5)
1.408(7)
1.548(6)
1.537(6)
1.526(6)
1.521(6)
1.516(7)
1.469(8)
1.530(6)

Supplementary Table 24. Bond Angles for An-TDPP.

Atom Atom Atom Angle/* Atom Atom Atom Angle/’
Cl S1 C4 9254(17) Cl2 C13 C18  119.9(4)
C19 N1 C20 111.1(3) Cl4 C13 C18 118.0(4)
C19 N1 C22 128.2(3) C15 Ci14 C13 121.5(4)
C20 N1 C22 120.7(3) Cl4 C15 C16 120.2(4)
C2 C1 S1 1103(3) C17 Ci16 Ci15  120.0(4)
C2 Cl1 C5 126.3(3) Cl6 C17 C18  121.8(4)
C5 C1 S1 1234(3) C5 Ci18 C13  118.9(4)
Cl C2 C3 114.2(3) Cl7 C18 C5 122.7(3)
C4 C3 C2 1134(3) C17 C18 C13  118.4(4)
C3 C4 S1  109.5(3) N1 C19 C4  126.3(3)
C3 C4 C19 1238(3) N1 C19 C211 107.0(3)
C19 C4 S1 126.6(3) C211C19 C4 126.6(3)
C6 C5 C1 119.5(3) 01 C20 N1  1228(3)
C6 C5 C18 120.4(3) 01 C20 C21 1326(3)
Ci18 C5 C1 119.8(3) N1 C20 C21  104.6(3)
C5 C6 C7 123.0(4) C191C21 C20  142.8(3)
C5 C6 Ci11 119.5(4) Cl91 C21 C211 109.7(4)
C7 C6 Ci11 117.5(4) C211C21 C20 107.5(4)
C8 C7 C6 121.0(4) N1 C22 C23 113.0(3)
C7 C8 (C9 121.3(5) C24 C23 C22  107.0(3)
C10 C9 C8 120.5(4) C28 C23 C22 112.0(3)
C9 C10 Ci11 120.8(4) C28 C23 C24 114.4(4)
C10 Cl1 C6 119.0(4) C25 C24 C23 117.0(4)
Cl2 Cl1 C6 119.1(4) C26 C25 C24  112.5(4)
Cl2 C11 C10 121.9(4) C27 C26 C25 113.6(5)
C13 C12 Ci11 121.9(4) C23 C28 C29 115.9(4)
Cl2 Cl13 Cl4 122.1(4)
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Supplementary Table 25. Torsion Angles for An-TDPP.

A B C D Angle A B C D Angle
S1Cl1 C2 C3 -0.3(5 C8 C9 C10C11 0.7(7)
S1Cl1 C5 C6 88.3(4) C9 C10C11C6 0.2(7)
S1Cl C5 Ci18 -97.6(4) C9 C10C11C12 -179.0(4)
S1 C4 C19N1 -15.3(5) C10C11C12C13 -177.9(4)
S1 C4 C19 C211 167.1(3) C11C6 C7 C8 0.1(6)
01 C20 C21 C191 -2.8(9) C11C12C13C14 179.7(4)
01 C20 C21 C211 179.2(5) C11C12C13C18 -1.8(6)
N1 C20 C21 C191 178.1(5) C12C13C14C15 -178.3(4)
N1 C20 C21 C211 0.1(5) C12C13C18C5 -2.3(5)
N1 C22 C23 C24 168.0(3) C12C13C18C17 177.8(3)
N1 C22 C23 C28 -65.9(4) C13C14C15C16 -0.7(6)
C1Sl C4 C3 -11(3) C14C13C18C5 176.2(3)
C1S1 C4 C19 179.4(3) C14C13C18C17 -3.7(5)
Cl1C2 C3 C4 -0.6(5) C14C15C16C17 -1.1(6)
C1C5 C6 C7 -85(6) C15C16C17C18 0.5(6)
C1C5 C6 Ci11 170.0(3) C16C17C18C5 -177.9(4)
C1C5 C18C13 -168.8(3) C16 C17C18C13 2.0(5)
C1C5 C18C17 11.1(5) C18C5 C6 C7 177.4(3)
C2Cl1 C5 C6 -89.5(5) C18C5 C6 Cl1 -4.2(5)
C2Cl1 C5 Ci18 84.7(5) C18C13C14C15 3.2(5)
C2C3 C4 s1 114 C19N1 C2001 -178.1(4)
C2C3 C4 C19 -179.4(4) C19N1 C20C21 1.1(4)
C3C4 C19N1 165.3(4) C19N1 C22C23 -74.1(5)
C3 C4 C19 C211 -12.3(6) C20N1 C19C4 -179.9(3)
C4S1 C1 C2 0.8(3) C20N1 C19C211-1.9(4)
C4S1 C1 C5 -177.3(3) C20N1 C22C23 105.6(4)
C5C1 C2 C3 177.7(4) C22N1 C19C4 -0.1(6)
C5C6 C7 C8 178.6(4) C22N1 C19C211177.9(4)
C5C6 Cl11C10 -179.1(4) C22N1 C2001 2.2(6)
C5C6 Cl1C12 0.0(6) C22N1 C20C21 -178.7(3)
C6 C5 C18C13 5.3(5) C22C23C24C25 -176.0(4)
C6 C5 C18C17 -174.8(3) C22C23C28C29 -66.2(5)
C6C7 C8 C9 0.8(8) C23C24C25C26 177.4(4)
C6 C11 C12 C13 3.0(6) C24C23C28C29 55.7(5)
C7C6 Cl1C10 -0.6(6) C24C25C26 C27 -178.7(5)
C7C6 Cl1Ci12 178.6(4) C28C23C24C25 59.4(5)

C7C8 C9 C10 -1.2(8)
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Supplementary Table 26. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A?x10%) for An-TDPP.

Atom X y z U(eq)
H2 3018.17 2797.55 4679.62 40
H3 3677.09 1399.69 4434.19 39
H7 3830.25 5990.92 5392.85 51
H8 3747.62 8441.45 5155.84 64
H9 3178.07 9891.18 5469.65 66
H10 2663.14 8870.24 5984.42 59
H12 2366.21 6680.73 6418.37 47
H14 2082.8 4539.09 6893.91 46
H15 2178.39 2116.77 7204.2 51
H16 2806.46 656.76 6995.01 48
H17 3310.57 1640.3 6453.31 41
H22A 5910.07 2304.24 6819.46 36
H22B 5327.95 2470.07 6813.75 36
H23 5103.03 4350.42 5880.32 43
H24A 5384.93 4857.33 7144.18 52
H24B 6005.34 4904.99 7289.31 52
H25A 5843.41 7065.32 6596.78 63
H25B 5212.9 7005.45 6411.76 63
H26A 5452.91 7297.01 7690.7 71
H26B 6080.37 7390.67 7865.21 71
H27A 5284.77 9439.34 7005.38 110
H27B 5917.29 9539.69 7204.87 110
H27C 5726.72 9685.73 7845.07 110
H28A 5763.6 5401.93 5625.24 50
H28B 5732.94 3709.26 5430.78 50
H29A 6647.62 4581.71 6032.48 82
H29B 6549.71 3267.58 6480.51 82
H29C 6568.48 4909.09 6757.74 82

2.8. X-ray crystallographic data for Flu-TDPP

Supplementary Table 27. Crystal data and structure refinement for Flu-TDPP.

Identification code Flu-TDPP
Empirical formula Ce0HeaN202S2
Formula weight 909.25
Temperature/K 149.99(10)
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Crystal system monoclinic
Space group P2i/c

alA 11.97270(10)
b/A 14.9060(2)
c/A 27.9247(3)
0/° 90

p/e 98.8940(10)
/° 90
Volume/A3 4923.66(10)
z 4

Pealcg/cm?® 1.227
w/mm'? 1.327
F(000) 1944.0

Crystal size/mm?

Radiation

0.1 %0.05 %<0.02

CuKa (L = 1.54184)

20 range for data collection/° 6.408 to 147.462
Index ranges -14<h<7,-18<k<18,-34<1<34
Reflections collected 52024

Independent reflections 9658 [Rint = 0.0384, Rsigma = 0.0284]

Data/restraints/parameters 9658/262/660
Goodness-of-fit on F2 1.036
Final R indexes [[>=2c (I)] R1=0.0729, wR2 = 0.2080

Final R indexes [all data] R1=0.0872, wR2 =0.2213

Largest diff. peak/hole / e A3 1.29/-0.66

Supplementary Table 28. Fractional Atomic Coordinates (<10 and Equivalent Isotropic Displacement
Parameters (A2x103) for Flu-TDPP. U is defined as 1/3 of of the trace of the orthogonalised Uiy tensor.
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Atom X y z U(eq)

S1  4601.9(6) 6053.6(5) 3863.1(3) 47.6(2)
S2  10361.3(6) 3764.1(5) 6071.5(3) 45.9(2)
01 8790.9(18) 6611.2(15) 5030.1(9) 55.1(6)
02 62201(17) 3216.0(14) 4900.2(8) 47.0(5)
N1 7048(2) 6160.1(17) 4612.1(10) 46.4(6)
N2 7964.4(19) 3667.8(16) 5315.3(8) 40.2(5)
Cl  6381(2) 5387(2) 4565.9(10) 41.7(6)
CO1B 6596(3) 7902(2) 5157.5(12) 55.3(8)
C2  6988(2) 4733.4(19) 4846.7(10) 38.8(6)
C3  6930(2) 3809(2) 4996.5(10) 40.1(6)
C4  8613(2) 4449.1(19) 5370.7(10) 38.2(6)
C5  8017(2) 5095(2) 5078.9(10) 39.7(6)
C6  8078(2) 6020(2) 4930.8(11) 46.8(7)
C7  6795(3) 7039(2) 4388.2(11) 46.0(7)
c8  6022(3) 7608(2) 4651.7(12) 49.4(7)
Co  5556(3) 8396(2) 4332.0(12) 50.8(7)
C10 4697(3) 8966(2) 4529.5(13) 57.2(8)
Cl1 4184(3) 9718(3) 4185.5(13) 64.9(10)
Cl2 3542(4) 9378(3) 3711.3(14) 73.5(11)
C13 7558(3) 8594(3) 5159.5(14) 65.5(10)
Cl4 5264(2) 5208(2) 4289.3(10) 41.8(6)
C15 4570(2) 4575(2) 4321.8(11) 44.2(6)
C16 3533(2) 4627(2) 4013.0(12) 45.1(7)
C17 3406(2) 5389.1(19) 3736.5(10) 41.4(6)
C18 2454(2) 5652.3(19) 3369.5(10) 40.0(6)
C19 1504(2) 5003(2) 3271.8(11) 45.1(7)
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C20

Cc21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

C33

C34

C35

599(2)
635(2)
1571(2)
2472(2)
-147(2)
327(2)
1458(2)
-1190(3)
-1728(3)
-1234(3)
-215(3)
1421(3)
2413(3)
8180(3)
8968(3)

9199(15)

C35A 9198(8)

C36

9780(11)

C36A10388(6)

C37

9888(12)

C37A10669(8)

C38 11086(14)

C38A11912(7)

C39

8159(10)

C39A 8564(5)

C40

8696(7)

C40A 9278(7)

5307(2)
6088.4(19)
6659.0(19)
6447(2)
6461(2)
7245(2)
7450(2)
6155(2)
6628(2)
7392(2)
7711(2)
8340(2)
7455(3)
2808(2)
2170(2)
1232(7)
1439(6)
1362(7)
1048(5)
429(9)
290(7)
44(12)
-85(7)
1899(10)
1856(6)
2334(5)

1584(8)
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2916.2(11)
2649.8(10)
2742.8(11)
3100.4(11)
2242.3(10)
2086.8(11)
2398.8(11)
2007.6(11)
1608.2(12)
1445.9(12)
1686.0(11)
2667.0(15)
2092.1(14)
5559.9(12)
5352.8(15)
5581(4)
5762(4)
6101(5)
5850(3)
6343(5)
6202(5)
6364(9)
6193(5)
4866(3)
4840(3)
4499(3)

4463(4)

45.1(7)
39.3(6)
40.7(6)
43.1(6)
40.3(6)
41.9(6)
45.3(7)
48.6(7)
53.8(8)
52.8(8)
47.6(7)
67.6(11)
63.6(10)
46.7(7)
67.9(10)
101(2)
99.0(19)
98(2)
89(2)
127(3)
119(2)
146(4)
141(3)
104(3)
84.4(18)
56(2)
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C41 9678(2) 4568(2) 5685.1(10) 40.7(6)
C42 10279(2) 5364(2) 5730.1(11) 43.9(6)
C43 11267(2) 5314(2) 6070.4(11) 44.3(6)
C44 11435(2) 4493(2) 6292.5(11) 44.2(6)
C45 12318(2) 4208(2) 6688.1(11) 45.4(7)
C46 12982(3) 4846(2) 6963.7(12) 52.8(8)
C47 13739(3) 4601(2) 7368.6(13) 56.3(8)
C48 13849(2) 3706(2) 7498.0(11) 48.3(7)
C49 13230(2) 3051(2) 7213.7(11) 45.9(7)
C50 12462(2) 3300(2) 6814.5(11) 44.3(6)
C51 14504(3) 3258(3) 7918.3(12) 53.9(8)
C52 14304(3) 2335(3) 7875.9(12) 54.1(8)
C53 13508(3) 2116(2) 7408.9(12) 51.2(8)
C54 15199(3) 3609(3) 8320.9(13) 64.1(10)
C55 15673(3) 3020(4) 8682.3(14) 74.5(12)
C56 15479(3) 2109(4) 8638.4(14) 77.4(13)
C57 14803(3) 1758(3) 8237.8(13) 66.1(10)
C58 12468(3) 1593(3) 7497.8(14) 60.1(9)
C59 14138(3) 1598(3) 7055.5(13) 68.6(11)

Supplementary Table 29. Anisotropic Displacement Parameters (A2x10%) for Flu-TDPP. The Anisotropic

displacement factor exponent takes the form: -2n2[h?a*?U11+2hka*b*U12+...].

Atom U1, Uz Uss Uzs Uss Uz

S1 36.2(4) 46.0(4) 55.2(4) 7.003) -9.9(3) -1.6(3)
S2  37.2(4) 45.9(4) 50.1(4) -0.6(3) -7.2(3) 4.1(3)
01 418(12) 52.5(13) 67.2(14) 7.7(11) -3.8(10) -4.0(10)
02 37.3(11) 48.2(12) 52.6(12) 4.2(9) -2.3(9) -2.7(9)
N1 38.3(13) 45.1(14) 52.5(14) 6.6(11) -4.2(11) -0.4(10)
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N2 34.4(12) 42.5(13) 41.5(12) 2.9(10) -0.9(9) 1.6(9)

Cl 328(14) 47.4(16) 42.9(14) 1.1(12) -0.8(11) -0.2(11)
CO1B 55(2) 63(2) 46.9(17) 1.2(15) 5.4(14) 6.1(15)
C2 31.9(14) 45.4(15) 37.9(13) 0.5(11) 2.0(10) -0.3(11)
C3  339(14) 45.6(15) 39.8(14) 0.1(12) 3.0(11) 1.3(11)
C4  330(14) 44.9(15) 36.3(13) -0.1(11) 4.4(10) 1.8(11)
C5 30.7(14) 46.9(15) 40.3(14) 2.6(12) 1.7(11) -0.7(11)
C6  36.4(15) 49.7(17) 50.1(17) 2.6(13) -6.0(12) -0.6(12)
C7  40.3(16) 50.3(17) 46.8(16) 5.0(13) 4.6(12) 1.0(12)
C8  39.2(16) 53.1(18) 55.0(18) -6.1(14) 4.3(13) 1.5(13)
C9  47.3(17) 52.5(18) 48.9(17) -0.8(14) -4.4(13) -1.9(14)
C10 56(2) 58(2) 54.5(19) -8.6(15) 0.1(15) 3.5(15)
C1l 69(2) 59(2) 61(2) -10.6(17) -4.3(17) 16.3(18)
C12 75(3) 78(3) 61(2) -3.3(19) -11.8(19) 26(2)

C13 59(2) 70(2) 63(2) -15.2(18) -6.7(17) 1.2(18)
C14 338(14) 46.7(15) 42.4(15) 0.2(12) -1.6(11) 3.8(11)
C15 38.2(15) 46.4(16) 45.5(15) 2.7(12) -1.2(12) 0.7(12)
C16 38.6(15) 47.2(16) 47.1(16) 0.1(13) -0.9(12) -2.8(12)
C17 36.6(15) 42.1(15) 44.0(15) -3.0(12) 0.9(11) 3.1(11)
C18 31.8(14) 43.1(15) 43.3(14) -4.1(12) 0.2(11) 1.9(11)
C19 40.0(16) 45.7(16) 47.2(16) 1.7(13) -0.5(12) -3.5(12)
C20 36.0(15) 48.2(16) 48.9(16) -0.9(13) 0.2(12) -7.1(12)
C21 30.1(13) 46.7(15) 40.1(14) -4.7(12) 1.8(10) -0.3(11)
C22 321(14) 41.6(15) 46.0(15) -2.2(12) -1.0(11) 1.5(11)
C23 30.4(14) 42.8(15) 52.7(16) -0.7(13) -4.1(12) -1.9(11)
C24 31.2(14) 48.4(16) 40.1(14) -4.8(12) 1.4(11) 0.0(11)
C25 31.4(14) 48.1(16) 44.8(15) -3.9(12) 1.2(11) 4.0(11)
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C26 33.1(15) 45.0(16) 53.7(17) 4.0(13) -6.4(12) -1.5(11)
C27 37.2(16) 56.8(18) 48.5(16) -3.0(14) -3.3(12) -6.1(13)
C28 38.2(16) 65(2) 53.5(18) -7.9(15) -8.6(13) -2.2(14)
C29 45.8(18) 61(2) 47.7(17) -1.2(14) -6.4(13) 5.9(14)
C30 38.4(16) 51.4(17) 50.6(17) 3.7(13) -0.6(12) 2.6(13)
C31 68(2) 45.5(18) 772) -4.3(17) -27.1(19) 1.8(16)
C32 352(17) 79(2) 75(2) 23.4(19) 4.1(15) -3.1(15)
C33 39.5(16) 44.4(16) 54.2(17) 6.1(13) 0.3(13) -0.1(12)
C34 46.5(19) 48.8(19) 108(3) -6.3(19) 11.7(19) 1.0(15)
C35 73(4) 69(4) 165(5) -2(4) 28(4) 14(4)
C35A74(3) 70(3) 161(5) 16(3) 44(4) 173)
C36 63(4) 77(4) 158(5) 4(4) 26(4) 10(4)
C36A 105(5) 77(5) 83(5) 14(4) 3(4) -7(4)
C37 98(5) 101(5) 181(6) 20(5) 22(5) 12(5)
C37A94(4) 93(4) 175(5) 33(4) 35(4) 27(4)
C38 111(7) 124(8) 199(9) 22(7) 14(8) 18(7)
C38A70(5) 117(6) 229(9) 69(6) 1(6) -7(4)
C39 72(5) 92(5) 150(5) -23(4) 25(4) 6(5)
C39A28(3) 85(4) 144(4) -61(3) 25(3) -9(3)
C40 40(4) 40(4) 76(5) -18(4) -27(4) -2(3)
C40AT72(5) 155(7) 139(6) -75(6) 13(4) 12(5)
C4l 33.4(14) 47.0(15) 40.3(14) -0.7(12) 1.6(11) 3.3(11)
C42 36.2(15) 49.4(16) 44.6(15) 1.4(13) 1.1(11) 2.9(12)
C43 34.1(14) 50.8(17) 46.1(15) -0.3(13) 0.6(11) 0.7(12)
C44 36.7(15) 48.3(16) 45.6(15) -4.5(13) -0.3(12) 5.0(12)
C45 35.7(15) 51.1(17) 46.6(16) -1.5(13) -2.2(12) 4.6(12)
C46 42.2(17) 50.0(17) 61.1(19) 0.7(15) -8.0(14) -0.2(13)
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C47 39.5(17) 64(2) 59.6(19) -0.8(16) -9.8(14) -4.8(14)
C48 30.4(15) 66(2) 46.8(16) 3.2(14) -1.3(12) 3.1(13)
C49 33.8(15) 56.7(18) 47.4(16) 4.8(14) 7.2(12) 6.9(12)
C50 35.1(15) 49.5(16) 46.8(15) -1.0(13) 0.9(12) 5.1(12)
C51 34.6(16) 80(2) 47.0(17) 8.4(16) 4.8(12) 5.5(15)
C52 37.7(16) 78(2) 48.2(17) 13.8(16) 10.6(13) 9.0(15)
C53 43.2(17) 61.3(19) 49.5(17) 9.5(15) 8.6(13) 11.5(14)
C54 39.3(18) 95(3) 54.9(19) 5.1(19) -1.6(14) 1.2(17)
C55 45(2) 125(4) 51(2) 15(2) -1.1(15) 0()

C56 54(2) 119(4) 57(2) 35(2) 45(17) 8(2)

C57 50(2) 90(3) 58(2) 25(2) 9.9(16) 7.2(18)
C58 58(2) 60(2) 62(2) 3.3(17) 11.6(16) -0.5(16)
C59 72(2) 79(3) 58(2) 13.3(18) 18.0(18) 35(2)

Supplementary Table 30. Bond Lengths for Flu-TDPP.

Atom Atom Length/A Atom Atom Length/A
S1  Cl4 1.738(3) C25 C30 1.390(4)
S1 C17 1.732(3) C26 C31 1.527(5)
S2  C41 1.731(3) C26 C32 1.531(5)
S2 C44 1.723(3) C27 C28 1.391(4)
01 C6 1.229(4) C28 C29 1.391(5)
02 C3 1.227(3) C29 C30 1.382(4)
N1 Cl 1.397(4) C33 C34 1515(5)
N1 C6 1.420(4) C34 C35 1.543(8)
N1 C7 1.463(4) C34 C35A1573(7)
N2 C3 1.424(3) C34 C39 1.594(9)
N2 C4 1.395(4) C34 C39A1.514(7)
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N2 C33 1.457(4) C35 C36 1.522(9)
Cl C2 1.384(4) C35A C36A1.523(8)
Cl Cl4 1.444(4) C36 C37 1.543(9)
CO1BC8 1.536(4) C36A C37A1.501(8)
CO1BC13 1.544(5) C37 C38 1.537(9)
C2 C3 1.445(4) C37AC38A1.593(8)
C2 C5 1.408(4) C39 C40 1.445(9)
C4 C5 1.386(4) C39A C40A 1.511(7)
C4 C41 1.443(4) C41 C42 1.383(4)
C5 C6 1.444(4) C42 C43 1.401(4)
C7 C8 1526(4) C43 C44 1.372(4)
C8 C9 1527(4) C44 C45 1.469(4)
C9 CI10 1.503(5) C45 C46 1.393(4)
C10 C11 1.540(5) C45 C50 1.402(4)
Cll C12 1512(5) C46 C47 1.385(4)
Cl4 C15 1.373(4) C47 C48 1.382(5)
C15 C16 1.400(4) C48 C49 1.397(4)
C16 C17 1.369(4) C48 C51 1.468(4)
C17 C18 1.463(4) C49 C50 1.382(4)
C18 C19 1.403(4) C49 C53 1.514(4)
C18 C23 1.405(4) C51 C52 1.398(5)
C19 C20 1.389(4) C51 C54 1.393(5)
C20 C21 1.386(4) C52 C53 1.527(5)
C21 C22 1.399(4) C52 C57 1.389(5)
C21 C24 1.467(4) C53 C58 1.522(5)
C22 C23 1.388(4) C53 C59 1.540(5)
C22 C26 1.514(4) C54 C55 1.390(6)
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C24 C25 1.397(4) C55 C56 1.380(7)
C24 C27 1.394(4) C56 C57 1.379(6)

C25 C26 1.524(4)

Supplementary Table 31. Bond Angles for Flu-TDPP.

Atom Atom Atom Angle/” Atom Atom Atom Angle/®

C17 S1 Cl4 92.54(14) C22 C26 C31 111.8(3)
C44 S2 C41 92.37(14) C22 C26 C32 110.9(3)
Cl N1 C6 111.4(2) C25 C26 C31 111.4(3)
Cl N1 C7 1284() C25 C26 C32 110.8(3)
C6 N1 C7 120.2(2) C31 C26 C32 110.6(3)
C3 N2 C33 119.8(2) C28 C27 C24 118.8(3)
C4 N2 C3 111.2(2) C27 C28 C29 120.6(3)
C4 N2 C33 128.9(2) C30 C29 C28 120.8(3)
N1 C1 Cl14 126.4(3) C29 C30 C25 119.1(3)
C2 Cl1 N1 106.6(2) N2 C33 C34 116.7(3)
C2 Cl1 Cl14 126.9(3) C33 C34 (C35 119.5(7)
C8 C01BC13 114.9(3) C33 C34 C35A101.9(4)
Cl C2 C3 1422(3) C33 C34 C39 98.8(6)

Cl C2 C5 109.7(3) C35 C34 C39 99.7(6)

C5 C2 C3 108.0(2) C39AC34 C33 115.3(4)
02 C3 N2 1225(3) C39AC34 (C35A117.9(6)
02 C3 C2 1333(3) C36 C35 C34 107.8(8)
N2 C3 C2 104.2(2) C36AC35AC34 115.9(6)
N2 C4 C41 126.5(3) C35 C36 C37 107.4(8)
C5 C4 N2 106.7(2) C37A C36A C35A120.2(7)
C5 C4 C41 126.7(3) C38 C37 C36 111.5(9)
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C2 C5 C6 108.2(3) C36A C37AC38A 111.6(7)
C4 C5 C2 109.8(3) C40 C39 C34 102.3(8)
C4 C5 C6 142.0(3) CAO0AC39AC34 127.6(6)
01 C6 N1 1228(3) C4 C41 S2 1256(2)
01 C6 C5 1332(3) C42 C41 S2 1104(2)
NI C6 C5 104.1(2) C42 C41 C4 124.0(3)
NI C7 C8 113.1(3) C4l C42 C43 112.9(3)
C7 C8 CO01B1125(3) C44 C43 C42 113.8(3)
C7 C8 C9 109.8(%3) C43 C44 S2  110.6(2)
C9 C8 CO01B112.9(3) C43 C44 C45 129.5(3)
C10 C9 C8 1154(3) C45 C44 S2  119.8(2)
C9 C10 Cl1 114.3(3) C46 C45 C44 120.1(3)
Cl2 Cl1 C10 113.7(3) C46 C45 C50 118.9(3)
Cl Cl4 S1 126.4(2) C50 C45 C44 120.9(3)
Cl15 Cl4 S1  109.7(2) C47 C46 C45 121.1(3)
Cl15 Cl4 C1 1238(3) C48 CA7 C46 119.5(3)
Cl4 C15 C16 113.8(3) CA7 C48 C49 120.3(3)
C17 C16 C15 113.8(3) C47 C48 C51 131.7(3)
C16 C17 S1 110.1(2) C49 C48 C51 107.9(3)
C16 C17 C18 128.6(3) C48 C49 C53 111.8(3)
C18 C17 S1 121.3(2) C50 C49 C48 119.9(3)
C19 C18 C17 119.8(3) C50 C49 C53 128.3(3)
C19 C18 C23 118.4(3) C49 C50 C45 120.2(3)
C23 C18 C17 121.8(3) C52 C51 C48 108.5(3)
C20 C19 C18 121.4(3) C54 C51 C48 130.8(4)
C21 C20 C19 119.4(3) C54 C51 C52 120.7(3)
C20 C21 C22 120.1(3) C51 C52 C53 111.0(3)
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C20 C21 C24 131.7(3) C57 C52 C51 119.9(4)
C22 C21 C24 108.1(3) C57 C52 C53 129.1(4)
C21 C22 C26 111.4(2) C49 C53 C52 100.6(3)
C23 C22 C21 120.4(3) C49 C53 C58 113.0(3)
C23 C22 C26 128.1(3) C49 C53 €59 109.5(3)
C22 C23 C18 120.2(3) C52 C53 C5h9 110.6(3)
C25 C24 C21 108.4(2) C58 C53 €52 112.9(3)
C27 C24 C21 131.2(3) C58 C53 C59 110.0(3)
C27 C24 C25 120.3(3) C55 C54 C51 118.4(4)
C24 C25 C26 111.0(2) C56 C55 C54 120.8(4)
C30 C25 C24 120.4(3) C57 C56 C55 121.0(4)
C30 C25 C26 128.5(3) C56 C57 C52 119.2(4)
C22 C26 C25 101.0(2)

Supplementary Table 32. Torsion Angles for Flu-TDPP.

A B C D Angle/® A B C D Angle/®
S1 Cl14 Ci15C16 -0.1(3) C22 C21 C24 C27 179.6(3)
S1 Cl17 C18C19 179.2(2) C23 C18 C19 C20 0.5(5)
S1 C17 C18C23 0.7(4) C23 C22 C26 C25 176.3(3)
S2 C41 C42C43 0.0(3) C23 C22 C26 C31 -65.2(4)
S2 C44 C45C46 -161.0(3) C23 C22 C26 C32 58.7(4)
S2 C44 C45C50 15.0(4) C24 C21 C22 (C23 -177.4(3)
N1 Cl1 C2 C3 179.6(4) C24 C21 C22 C26 0.1(3)
N1 Cl1 C2 C5 15(3) C24 C25 C26 C22 1.6(3)
N1 Cl1 C14S1 13.0(5 C24 C25 C26 C31 -117.3(3)
N1 Cl1 C14C15 -168.4(3) C24 C25 C26 C32 119.2(3)
N1 C7 C8 C01B67.7(3) C24 C25 C30 C29 0.5(5)
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NI C7 C8 C9 -165.6(3) C24 C27 C28 C29 0.1(5)
N2 C4 C5 C2 11(Q) C25 C24 C27 C28 2.0(5)

N2 C4 C5 C6 -179.6(4) C26 C22 C23 Cl8 -176.5(3)
N2 C4 C41S2 -15(4) C26 C25 C30 C29 178.3(3)
N2 C4 C41C42 -179.2(3) C27 C24 C25 C26 179.5(3)
N2 C33 C34C35 -177.6(6) C27 C24 C25 C30 -2.3(4)

N2 C33 C34C35A168.3(5) C27 C28 C29 C30 -1.9(5)

N2 €33 C34C39 -71.1(5) C28 C29 C30 C25 1.6(5)

N2 €33 C34C39A-62.6(5) C30 C25 C26 C22 -176.5(3)
Cl N1 C6 O1 -179.2(3) C30 C25 C26 C31 64.7(4)

Cl N1 C6C5 06@3) C30 C25 C26 C32 -58.8(4)

Cl N1 C7 C8 80.3(4) C33 N2 C3 02 -33(4)

Cl C2 C3 02 16(7) C33 N2 C3 C2 176.9(2)
Cl C2 C3 N2 -178.6(4) C33 N2 C4 C5 -176.6(3)
Cl C2 C5C4 1784(2) C33 N2 C4 C41 1.3(5)

Cl C2 C5C6 -124) C33 C34 C35 C36 -63.2(14)
Cl Cl4 C15C16 -178.9(3) C33 C34 C35AC36A-143.7(8)
COIBC8 C9 C10 -58.8(4) C33 C34 C39 C40 109.9(8)
C2 Cl C14S1 -168.8(2) C33 C34 C39AC40A151.0(9)
C2 Cl Cl14C15 9.7(5) C34 C35 C36 C37 173.8(10)
C2 C5 C6 Ol -179.9(4) C34 C35AC36AC37A-174.6(9)
C2 C5 C6 N1 03(0) C35 C34 C39 C40 -128.0(11)
C3 N2 C4 C5 -15(@) C35 C36 C37 C38 100.7(17)
C3 N2 C4 C4l 1765(3) C35AC34 C39A C40A-88.4(11)
C3 N2 C33C34 102.2(3) C35A C36A C37A C38A 173.5(10)
C3 C2 C5C4 -04(3) C39 C34 C35 C36 -169.1(12)
C3 C2 C5C6 -179.9(2) C39AC34 C35A C36A88.9(10)

S79



Supplementary Information

C4

C4

C4

C4

C4

C4

C5

C5

C5

C5

C6

C6

C6

c7

c7

c7

Cc7

c7

C8

C9

C13

C13

C14

C14

C14

C14

C14

N2

N2

N2

C5

C5

C41

C2

Cc2

C4

C4

N1

N1

N1

N1

N1

N1

N1

C8

C9

C3

C3

02

C2

C33C34

C6

C6

01

N1

C42C43

C3

C3

02

N2

C4182

C41C42

C1

C1

c7

C1

C1

C6

C6

C9

Cc2

Cl4

C8

C2

Cl4

01

C5

C10

C10C11

Cl10 CiicC12

C01BC8 C7

c01BC8 C9

S1

S1

C1

C1

C17C16

C17C18

Cc2

Cc2

C3

C5

C15 Ci6C17

-178.9(3)
1.2(3)
-83.1(4)
0.8(7)
-179.0(4)
178.0(3)
179.7(3)
-0.5(3)
176.1(2)
-1.6(5)
-1.3(3)
177.13)
-98.3(3)
180.0(3)
-1.6(5)
-0.4(5)
179.4(3)
174.7(3)
-176.2(3)
61.9(5)
69.3(4)
-55.7(4)
-0.1(2)
-178.5(2)
1.1(6)
-176.9(3)

0.1(4)

C41

C41

C41

C41

C41

C42

C42

C43

C43

C44

C44

C44

C44

C45

C46

C46

C46

Ca7

C47

Ca7

Ca7

C48

C48

C48

C48

C48

C48

S2

S2

C4

C4

C42

C43

C43

C44

C44

S2

S2

C45

C45

C46

C45

Ca7

C47

C48

C48

C48

C48

C49

C49

C49

C49

C51

C51

C44

C44

C5

C5

C43

C44

C44

C45

C45

C41

C41

C46

C50

C47

C50

C48

C48

C49

C49

C51

C51

C50

C53

C53

C53

C52

C52
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C43

C45

C2

C6

C44

S2

C45

C46

C50

C4

C42

C47

C49

C48

C49

C49

Cs1

C50

CS53

C52

C54

C45

C52

C58

C59

C53

C57

-0.6(2)
175.7(2)
-176.8(3)
2.5(6)
-0.5(4)
0.8(3)
-175.1(3)
14.6(5)
-169.4(3)
-177.6(3)
0.4(2)
173.43)
-174.4(3)
0.8(5)
1.6(5)
2.2(5)
-174.9(3)
-3.2(5)
177.9Q3)
179.3(4)
1.5(6)
1.3(4)
4.9(3)
1255(3)
-111.6(3)
1.3(4)

-178.1(3)



Supplementary Information

C15 C16 C17S1 0.0(3) C48 C51 C54 C55 176.5(3)
C15 C16 C17C18 178.3(3) C49 C48 C51 C52 1.9(4)
C16 C17 C18C19 1.2(5) C49 C48 C51 C54 -175.8(3)
C16 C17 C18C23 -177.4(3) C50 C45 C46 C47 -2.7(5)
C17 S1 C14Cl 178.9(3) C50 C49 C53 C52 -173.9(3)
C17 S1 C14C15 0.1(2) C50 C49 C53 C58 -53.3(4)
C17 C18 C19C20 -178.1(3) C50 C49 C53 C59 69.6(4)
C17 C18 C23C22 177.6(3) C51 C48 C49 C50 174.5(3)
C18 C19 C20C21 0.3(5) C51 C48 C49 C53 -4.5(3)
C19 C18 C23C22 -0.9(4) C51 C52 C53 C49 -3.6(3)
C19 C20 C21C22 -0.7(4) C51 C52 C53 C58 -124.3(3)
C19 C20 C21C24 176.3(3) C51 C52 C53 C59 112.0(3)
C20 C21 C22C23 0.2(4) C51 C52 C57 C56 0.9(5)
C20 C21 C22C26 177.7(3) C51 C54 C55 C56 1.4(6)
C20 C21 C24C25 -176.3(3) C52 C51 C54 C55 -1.0(5)
C20 C21 C24C27 2.4(5) C53 C49 C50 C45 -180.0(3)
C21 C22 C23C18 0.6(4) C53 C52 C57 C56 -178.4(3)
C21 C22 C26C25 -1.0(3) C54 C51 C52 C53 179.3(3)
C21 C22 C26C31 117.6(3) C54 C51 C52 C57 -0.1(5)
C21 C22 C26C32 -1185(3) C54 C55 C56 C57 -0.7(6)
C21 C24 C25C26 -1.6(3) C55 C56 C57 C52 -0.5(6)
C21 C24 C25C30 176.6(3) C57 C52 C53 C49 175.7(3)
C21 C24 C27C28 -176.6(3) C57 C52 C53 C58 55.0(5)
C22 C21 C24C25 1.0(3) C57 C52 C53 C59 -68.7(4)

Supplementary Table 33. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A2x103)
for Flu-TDPP.

Atom x y z U(eq)
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HO01A 6907.16

HO01B 6015.03

H7A 6430.52

H7B 7512.01

H8 5362.86

H9A 6196.63

H9B 5207.86

H10A 5058.4

H10B 4078

H11A 3665.45

H11B 4799.29

H12A 4058.49

H12B 3217.53

H12C 2933.53

H13A 8121.86

H13B 7914.7

H13C 7246.03

H15 4774.53

H16 2968.57

H19 1478.9

H20 -39.31

H23 3101.31

H27 -1526.52

H28 -2439.7

H29 -1600.27

H30 110.75

H31A 786.75

7363.82

8161.71

6952.56

7366.73

7223.43

8783.49

8158.19

9240.47

8574.43

10079.65

10117.2

9048.84

9887.09

8977.6

8357.81

8706.73

9155.27

4083.6

4174.85

4555.45

4921.98

6840.79

5633.21

6428.26

7697.71

8240.75

8334.16
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5338.57

5333.22

4048.18

4383.13

4698.48

4278.19

4012.62

4837.62

4603.69

4351.61

4115.87

3534.82

3515.4

3776.33

4972.95

5494.04

5012.82

4534.25

3996.86

3452.76

2856.13

3163.45

2118.42

1444.94

1166.7

1578.64

2850.84

66

66

55

55

59

61

61

69

69

78

78

110

110

110

98

98

98

53

54

54

54

52

58

65

63

57

101
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H31B 1321.99

H31C 2129.91

H32A 3136.03

H32B 2278.07

H32C 2436.52

H33A 7446.13

H33B 8498.28

H34A 9675.27

H34 9695.1

H35A 8479.76

H35B 9690.05

H35C 9039.71

H35D 8656.18

H36A 9328.14

H36B 10537.76

H36C 10565.44

H36D 10913.78

H37A 9706.69

H37B 9335.96

H37C 10115.79

H37D 10607.72

H38A 11063.08

H38B 11374.12

H38C 11584.9

H38D 12309.52

H38E 12325.01

H38F 11866.02

8833.02

8422.77

7560.33

7933.06

6874.75

2500.22

2925.45

2472.58

2497.96

902.42

882.4

1706.63

940.47

1766.11

1631.13

844.9

1546.57

477.48

13.87

-201.09

500.42

-472.98

-145.93

505.31

-142.04

331.27

-673.73
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2432.32

2890.04

2301.99

1849.18

1928.96

5557.33

5902.81

5288.35

5348.73

5576.1

5395.53

6069.29

5679.23

6276.75

6105.07

5533.06

5959.04

6676.47

6158.95

6119.36

6533.03

6146.17

6696.5

6263.69

6525.55

6012.22

6035.07

101

101

95

95

95

56

56

81

81

122

122

119

119

118

118

107

107

152

152

143

143

219

219

219

212

212
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H39A 8132.86 1240.44 4820.57 125
H39B 7382.14 2127.38 4864.34 125
H39C 8065.78 1336.17 4871.71 101
H39D 8063.53 2339.5 4687.34 101
H40A 8503.84 2012.76 4190.98 83
H40B 9517.48 2329.47 4598.02 83
H40C 8429.87 2955.43 4458.57 83
H40D 9718.85 2100.51 4381.59 183
H40E 8786.73 1374.04 4170.96 183
H40F 9792.64 1099.9 4591.83 183
H42 10045.78 5889.37 5549.23 53
H43 11774.98 5802.71 6140.99 53
H46 12914.16 5460.34 6872.42 63
H47 14179.92 5043.38 7556.03 68
H50 12029.42 2855.37 6625.11 53
H54 15346.11 4234.3 8347.78 77
H55 16135.3 3248.51 8963.03 89
H56 15817.22 171791 8888.06 93
H57 14679.37 1129.33 8209.51 79
H58A 12067.68 1929.43 7720.41 90
H58B 12701.15 1008.6 7640.66 90
H58C 11965.74 1502.56 7189.58 90
H59A 13643.55 1529.04 6743.58 103
H59B 14353.6 1004.29 7190.03 103
H59C 14818.74 1930.2 7007.95 103

Supplementary Table 34. Atomic Occupancy for Flu-TDPP.
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Atom Occupancy

Atom Occupancy

Atom Occupancy

H34A0.383(5)
H35A0.383(5)
H35C 0.617(5)
H36A 0.383(5)
H36C 0.617(5)
H37A0.383(5)
H37C 0.617(5)
H38A0.383(5)
C38A0.617(5)
H38F 0.617(5)
H39B 0.383(5)
H39D 0.617(5)
H40B 0.383(5)

H40D 0.617(5)

H34 0.617(5)
H35B 0.383(5)
H35D 0.617(5)
H36B 0.383(5)
H36D 0.617(5)
H37B 0.383(5)
H37D 0.617(5)
H38B 0.383(5)
H38D 0.617(5)
C39 0.383(5)
C39A 0.617(5)
C40 0.383(5)
H40C 0.383(5)

H40E 0.617(5)

C35 0.383(5)
C35A0.617(5)
C36 0.383(5)
C36A 0.617(5)
C37 0.383(5)
C37A0.617(5)
C38 0.383(5)
H38C 0.383(5)
H38E 0.617(5)
H39A 0.383(5)
H39C 0.617(5)
H40A 0.383(5)
C40A 0.617(5)

H40F 0.617(5)

2.9. X-ray crystallographic data for TPAOMe-TDPP-C4

Supplementary Table 35. Crystal data and structure refinement for TPAOMe-TDPP-CA4.

Identification code TPAOMe-TDPP-C4

Empirical formula Ce2H58N406S2
Formula weight 1019.24
Temperature/K 150.00(10)
Crystal system monoclinic
Space group P21/n

alA 14.3751(2)
b/A 10.10090(10)
c/A 18.6369(3)
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a/°
pre
y/°
Volume/A3
VA
pealcg/cm?®
wmm*
F(000)

Crystal size/mm?

Radiation

20 range for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

90
97.4310(10)
90

2683.38(6)

1.261
1.347

1076.0

0.1 %0.06 <0.01

CuKa (= 1.54184)

7.326t0 134.148
-16<h<17,-12<k<12,-20<1<22
13509

4779 [Rint = 0.0221, Rsigma = 0.0305]
4779/0/337

1.071

R1 = 0.0353, wR2 = 0.0929

R1 = 0.0414, wR2 = 0.0961

0.29/-0.25

Supplementary Table 36. Fractional Atomic Coordinates (<L0* and Equivalent Isotropic Displacement
Parameters (A2x103) for TPAOMe-TDPP-C4. Ueq s defined as 1/3 of of the trace of the orthogonalised Uutensor.

Atom X y z U(eq)
S01  5151.2(2) 4234.1(4) 4114.7(2) 30.72(11)
0002 2982.7(7) -246.3(11) 4461.3(6) 36.3(3)
0003 4280.9(8) 12729.7(12) 1277.6(7) 48.9(3)
0004 10403.4(8) 12589.6(13) 4005.6(7) 51.2(3)
NO05 4077.9(8) 1434.3(12) 4452.7(7) 30.3(3)
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N006 6953.0(9)
C007 5364.0(10)
C008 6378.3(10)
C009 5022.0(10)
COOA 3795.3(10)
CO0B 6130.9(10)
CO0C 5656.7(10)
CO0D 5539.2(10)
COOE 6756.0(11)
COOF 7841.5(11)
C00G 6215.0(10)
COOH 6455.6(11)
CO0l 7297.0(11)
C00J 6285.6(11)
COOK 8412.4(11)
COOL 5835.7(11)
COOM 4961.1(11)
COON 9260.4(11)
C000 7483.6(11)
COOP 5481.2(10)
C00Q 3367.9(10)
COOR 9551.7(11)
C00S 6830.4(11)
COOT 8140.5(12)
CO0U 8990.6(12)
CO0V 5121.6(14)

COOW 5782.4(14)

10130.9(13)
468.5(15)
6352.4(15)
1644.0(15)
133.9(15)
12164.3(16)
7243.4(15)
2846.7(14)
8886.3(15)
10740.2(15)
5031.4(15)
3030.2(16)
6762.8(15)
10822.9(15)
11103.9(15)
8488.7(15)
12170.8(17)
11712.2(16)
7997.9(15)
12840.3(16)
2343.5(16)
11974.1(16)
4252.6(15)
10989.6(17)
11605.2(17)
10829.9(18)

10172.2(17)
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3222.0(7)
5016.3(8)
4033.4(8)
4690.4(8)
4621.6(8)
2811.2(8)
3814.4(8)
4618.4(8)
3496.2(8)
3440.0(9)
4316.0(8)
4926.3(9)
3974.8(8)
2728.8(8)
2925.9(9)
3555.7(8)
1769.1(9)
3134.9(9)
3714.4(8)
2331.2(8)
4107.6(9)
3859.2(9)
4756.4(9)
4160.5(9)
4376.9(9)
1677.4(10)

2146.0(10)

38.4(3)
29.5(3)
30.4(3)
28.9(3)
29.8(3)
34.6(3)
31.8(3)
30.1(3)
32.9(3)
33.6(3)
31.3(3)
35.9(4)
32.4(3)
35.3(4)
35.2(3)
33.6(3)
38.6(4)
37.0(4)
34.1(3)
35.3(3)
35.6(4)
37.2(4)
36.4(4)
40.5(4)
41.6(4)
48.6(5)

47.5(4)
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CO0X 3162.3(12) 2159(2) 3294.8(9) 47.5(4)
CO0Y 4104.9(13) 14098.1(19) 1362.4(12) 56.8(5)
C00Z 2382.9(14) 3054(3) 2956.2(12) 69.8(7)
C010 10752.9(16) 12797(3) 4736.9(12) 76.5(7)
C011 2015.5(18) 2677(4) 2178.1(14) 103.7(11)

Supplementary Table 37. Anisotropic Displacement Parameters (A2x103%) for TPAOMe-TDPP-C4. The
Anisotropic displacement factor exponent takes the form: -2n2[h?a*?U11+2hka*b*U1o+. . .].

Atom Uy Uz Uss Uzs Uss Ur
SOl 355(2) 26.6(2) 30.3(2) 2.42(14) 5.07(14) -4.23(14)
0002 32.3(5) 36.5(6) 39.6(6) 5.9(5) 3.1(4) -6.8(5)
0003 48.2(7) 44.5(7) 50.1(7) 6.4(6) -8.8(6) -2.8(6)
0004 42.9(6) 57.0(8) 53.1(8) 2.2(6) 3.4(5) -13.8(6)
NO05 32.7(6) 27.6(7) 30.8(6) 3.6(5) 4.8(5) -2.5(5)
NOO6 42.2(7) 29.7(7) 42.0(8) 9.2(6) 0.9(6) -6.6(6)
C007 32.7(7) 26.9(7) 29.8(7) -0.2(6) 7.2(6) -5.2(6)
C008 38.0(8) 27.7(8) 26.2(7) -0.5(6) 7.1(6) -4.5(6)
C009 33.6(7) 28.4(8) 25.5(7) -0.9(6) 7.0(6) -3.6(6)
CO0A 34.2(7) 29.9(8) 26.2(7) -0.1(6) 7.0(6) -5.3(6)
COOB 35.6(8) 34.4(8) 34.2(8) -1.5(7) 5.4(6) -4.3(7)
CO0C 35.4(8) 31.0(8) 29.7(8) -1.4(6) 6.8(6) -4.9(6)
CO0D 36.8(7) 27.3(8) 27.0(7) 1.3(6) 6.9(6) -3.3(6)
COOE 42.1(8) 27.9(8) 28.7(7) 2.1(6) 4.8(6) -5.3(6)
COOF 40.2(8) 24.7(7) 36.3(8) 4.9(6) 6.2(6) -1.9(6)
C00G 37.2(8) 28.5(8) 29.3(7) -1.7(6) 8.6(6) -3.0(6)
COOH 39.4(8) 29.8(8) 38.2(8) 6.4(7) 3.4(7) -3.5(7)
Co0l 36.8(8) 29.2(8) 31.5(8) 2.3(6) 5.9(6) -1.4(6)
C00J 40.5(8) 31.8(8) 33.5(8) 6.5(6) 5.1(7) -5.0(7)
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COOK 44.8(8)
COOL 38.5(8)
COO0M 39.0(8)
COON 42.2(8)
C000 34.9(8)
COOP 35.6(8)
C00Q 31.4(7)
COOR 37.5(8)
C00S 36.1(8)
COOT 47.8(9)
CO0U 50.4(9)
CO0V 66.1(11)
COOW 67.3(11)
CO0X 43.2(9)
CO0Y 48.7(10)
C00Z 51.2(11)
C010 59.6(13)

Co11 72.1(16)

29.4(8)
29.5(8)
39.3(9)
34.4(8)
33.2(8)
32.2(8)
32.9(8)
30.4(8)
31.9(8)
40.5(9)
42.2(10)
37.2(10)
28.7(8)
56.6(11)
47.9(12)
86.3(16)
103(2)

156(3)

31.6(8) 3.9(6) 5.9(6)
33.0(8) 2.2(6) 4.8(6)
37.0(9) 7.4(7) 3.3(7)
36.5(9) 7.7(7) 12.4(7)
35.0(8) 2.4(6) 7.8(6)
39.0(9) 1.5(7) 8.2(7)
42.9(9) 6.1(7) 6.2(6)
44.0(9) 2.6(7) 6.6(7)
40.6(9) 4.1(7) 3.3(7)
35.4(9) 2.2(7) 13.7(7)
32.5(8) -3.3(7) 6.9(7)
38.8(9) LA(7) -7.7(8)
43.9(10) 2.7(7) -2.7(8)
41.8(10) 12.2(9) LA(7)
69.1(13) 4.6(9) -10.4(9)
68.8(14) 33.7(13) -4.3(10)
63.4(14) -10.6(13) -3.4(11)
74.0(17) 49.9(19) -26.0(13)

2.2(7)
-0.4(6)
-5.4(7)
L4(7)
-5.1(6)
-0.7(6)
-1.4(6)
-2.3(7)
-7.0(7)
-7.8(7)
-6.1(8)
-11.7(8)
-4.5(8)
-4.9(8)
8.3(9)
-0.4(11)
-30.3(13)

-27.0(18)

Supplementary Table 38. Bond Lengths for TPAOMe-TDPP-C4

Atom Atom Length/A

Atom Atom Length/A

S01 COOD 1.7380(15)
S01 CO0G 1.7261(15)
0002 CO0A 1.2292(17)
0003 COOM 1.3721(19)
0003 COOY 1.418(2)

0004 COOR 1.3687(19)

CO0B COOP 1.386(2)
C00C COOL 1.383(2)
COOD COOH 1.380(2)
COOE COOL 1.400(2)
COOE CO000 1.398(2)

COOF COOK 1.389(2)
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0004 C010 1.406(2)

N005 C009 1.3882(18)

N005 CO0A 1.4222(19)

N005 C00Q 1.4591(19)

N006 COOE 1.3998(19)

N006 COOF 1.429(2)
N006 C00J 1.423(2)
C007 C007! 1.407(3)
C007 C009 1.394(2)
C007 CO0A! 1.441(2)
C008 COOC 1.394(2)
C008 CO0G 1.465(2)
C008 CO0I 1.402(2)
C009 COOD 1.440(2)

CO0B C00J 1.385(2)

COOF COOT 1.379(2)
CO0G CO00S 1.374(2)
COOH CO00S 1.400(2)
CO0l CO00 1.377(2)
C00J COOW1.390(2)
COOK COON 1.376(2)
COOM COOP 1.382(2)
COOM CO0V 1.388(3)
COON COOR 1.386(2)
C00Q CO0X 1.517(2)
COOR COOU 1.386(2)
COOT CO0U 1.384(2)
CO0V COOW 1.375(2)
CO0X C00Z 1.513(3)

C00Z CO11 1.526(3)

Supplementary Table 39. Bond Angles for TPAOMe-TDPP-C4.

Atom Atom Atom Angle/ Atom Atom Atom Angle/

C00G S01 C00D 92.60(7) CooT COOF NO06 120.67(14)
COooOM 0003 cooy 116.67(14) CooT COOF COOK 119.06(15)
COOR 0004 C010 117.33(15) C008 C00G S01 121.71(11)
C009 NO05 CO0A 111.45(12) C00S C00G S01 110.28(11)
C009 NO05 Cc00Q 130.08(12) C00S C00G C008 128.01(14)
CO00A NO05 Cc00Q 118.38(12) C00D COOH C00S 113.52(14)
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COOE

COOE

C00J

coo7t

C009

C009

coocC

coocC

cool

NO005

NO005

C007

0002

0002

N005S

C00J

cooL

C009

COOH

COOH

NO006

NO006

NO006

Coo07

Co07

Co07

Co08

Co08

Co08

C009

C009

C009

CO0A

CO0A

CO0A

CcooB

cooC

C00D

C00D

C00D

COOF

C00J

COOF

CO0A!

coo7t

CO0A!

C00G

Cool

C00G

Ccoo7

C00D

C00D

NOO05

€007?

€007?

COooP

C008

S01

S01

C009

119.92(12)

121.70(13)

118.38(12)

108.09(16)

109.62(16)

142.30(13)

123.07(13)

117.33(14)

119.60(13)

106.52(12)

126.47(13)

127.01(13)

121.63(13)

134.04(14)

104.33(12)

120.97(15)

121.62(14)

126.67(11)

109.80(11)

123.47(14)
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C000

CooB

CooB

coow

COON

cooC

0003

0003

coop

COOK

cool

CooM

N005

0004

0004

Coou

C00G

COOF

CcooT

coow

Cool

CO00J

CO00J

CO00J

COOK

cooL

CooM

CooM

CooM

COON

C000

COooP

C00Q

COOR

COOR

COOR

C00S

CcooT

Ccoou

coov

Co008

NO06

coow

NO06

COOF

COOE

coop

coov

coov

COOR

COOE

CcooB

C00X

COON

Coou

COON

COOH

Coou

COOR

cooM

121.58(14)

120.89(14)

118.33(15)

120.78(15)

120.25(15)

120.57(14)

125.00(15)

115.76(15)

119.24(15)

120.39(15)

120.75(14)

120.08(15)

113.43(14)

115.50(15)

124.71(15)

119.79(15)

113.79(14)

121.20(15)

119.30(15)

120.34(16)
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NO006 COOE
C000 COOE
C000 COOE
COOK COOF

COooL

NO06

CooL

NO06

121.62(14) CooV
120.23(14) €00z
118.15(14) C00X
120.27(14)

Coow

CooX

Co00z

C00J

C00Q

Cco11

120.98(16)

112.42(17)

113.2(2)

Supplementary Table 40. Hydrogen Atom Coordinates (A=10%) and Isotropic Displacement Parameters (A2x103)
for TPAOMe-TDPP-C4.

Atom X y z U(eq)
HOOB 6467.88 12618.53 3194.07 42
HOOC 5039.77 6994.35 3842.99 38
HOOH 6791.97 2402.12 5218.64 43
HOOI 7792.34 6187.56 4115.13 39
HOOK 8220.53 10935.57 2438.63 42
HOOL 5340.76 9067.07 3420.15 40
HOON 9640.53 11949.06 2788.08 44
HO0O 8100.63 8243.57 3683.37 41
HOOP 5395.18 13745.04 2387.55 42
HOOA 3577.73 3245.18 4207.98 43
HOOD 2792.21 2218.22 4319.18 43
HO0S 7439.66 4513.44 4926.04 44
HOOT 7763.9 10739.57 4507.29 49
HOOU 9183.4 11769.57 4864.48 50
HOOV 4780.54 10373.93 1297.07 58
HOOW 5894.17 9278.86 2071.77 57
HOOE 3726.91 2340.76 3077.85 57
HOOF 2987.64 1244.41 31914 57
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HO00G 3592.26

H00J 4655.43

HOOM 3947.77

H00Q 2611.87

HOOR 1868.66

HO1A 11353.01

HO01B 10819.4

HO1C 10324.82

HO1D 2526.6

HO1E 1558.65

HO1F 1730.2

14368.21 1010.92 85
14595.57 1293.48 85
14257.17 1840.11 85
3957.73 2964.36 84
3021.07 3245.33 84
13225.08 4769.21 115
11960.67 4983.11 115
13346.18 4957.87 115
2661.37 1893.7 156
3316.38 1979.99 156
1817.31 2170.97 156

Supplementary Table 41. Solvent masks information for TPAOMe-TDPP-CA4.

Number X Y z Volume Electron count Content
1 0.205 0.556 0.377 11.3 0.1
2 0.295 0.056 0.123 11.3 0.1
3 0.705 0.944 0.877 11.3 0.1
4 0.795 0.444 0.623 11.3 0.1

2.10. X-ray crystallographic data for Flu-TDPP-C8

Supplementary Table 42. Crystal data and structure refinement for Flu-TDPP-C8.

Identification code

Empirical formula
Formula weight
Temperature/K
Crystal system

Space group

Flu-TDPP-C8
Cs0H64N202S2
909.25

103(1)
orthorhombic
P212121
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alA
b/A
c/A
o/°
pre
y/°

Volume/A3

4

pealcg/cm?®

wmm?

F(000)

Crystal size/mm?3

Radiation

2@ range for data collection/<
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

46.2686(12)
14.7572(3)
8.3418(2)
90

90

90

5695.7(2)

1.060

1.147

1944.0

0.12 <0.11 x<0.1

CuKo (A =1.54184)

6.286 to 148.264
-53<h<57,-13<k<18,-9<1<5
18598

10160 [Rint = 0.0423, Rsigma = 0.0587]
10160/270/796

1.042

R1=0.0963, wR2 = 0.2599
R1=0.1105, wR2 =0.2711
0.71/-0.63

0.487(15)

Supplementary Table 43. Fractional Atomic Coordinates (<10 and Equivalent Isotropic Displacement
Parameters (A2x103) for Flu-TDPP-C8. Ueis defined as 1/3 of of the trace of the orthogonalised U, tensor.

Atom X y

z U(eq)
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S1  5527.3(4) 7280.5(12) 9587(2) 37.5(5)
S2  4459.8(4) 7024.7(12) 376(2) 37.5(5)
C48 4068.4(15) 5838(4) -5296(9) 26.9(14)
C52 3606.6(16) 6213(5) -6103(8) 27.4(14)
CA7 4348.1(15) 5520(4) -5191(8) 26.6(14)
C49 3937.9(16) 6283(5) -3999(8) 28.5(15)
C23 6048.4(16) 7988(4) 13935(9) 28.7(15)
C51 3857.5(16) 5827(5) -6615(8) 28.7(15)
C21 5639.9(16) 8750(5) 15166(10) 37.7(18)
C50 4094.8(16) 6413(5) -2592(9) 30.8(15)
01 5238(3) 5381(7) 4068(12) 44(2)

C45 4372.5(16) 6090(5) -2487(9) 31.4(16)
C19 5609.5(15) 8212(4) 12391(8) 23.9(14)
C26 6360.3(16) 7706(5) 14358(9) 31.5(16)
C20 5487.3(16) 8662(5) 13714(9) 29.2(15)
C53 3632.2(17) 6593(5) -4392(9) 34.0(16)
C2  4982.9(16) 7461(4) 5648(8) 25.9(15)
C18 5439.0(15) 8104(5) 10954(9) 28.9(15)
C27 6112.2(18) 8831(5) 18086(9) 34.7(17)
C22 5920.1(15) 8410(4) 15235(9) 26.6(14)
C24 6132.4(16) 8462(5) 16548(9) 30.3(15)
C57 3368.1(18) 6235(7) -7161(10) 42(2)

C46 4499.7(16) 5639(5) -3806(9) 30.9(15)
C28 6358.1(17) 8772(5) 19109(10) 38.4(18)
C5  4999.1(15) 6883(5) 4287(10) 31.0(16)
C4l 4741.9(17) 6747(5) 1639(10) 34.4(17)
COOT 5895.1(16) 7889(5) 12521(9) 31.1(16)
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C54

C58

C29

C1

C17

C31

C16

C43

C42

C25

C15

C4

C44

C32

C55

C30

C56

C59

N1

C6

02

C3A

C33

c7

C8

N2

3884.3(18)
3410.6(18)
6608.6(18)
5181.5(17)
5198.0(17)
6387.4(17)
5086.3(18)
4787.4(16)
4892.8(16)
6389.8(16)
5244.8(17)
4803.8(19)
4545.2(16)
6580.3(17)
3649.7(19)
6629.8(18)
3394(2)

3601.5(18)
5272(3)

5168(3)

4751.8(16)
4724(6)

4542(2)

5443(2)

5767(2)

4712(2)

C35A4018(3)

5450(5)
6141(5)
8375(6)
7191(5)
8581(5)
6644(5)
8295(5)
5736(5)
6030(5)
8054(5)
7598(5)
7158(5)
6206(5)
8106(6)
5478(5)
8010(5)
5867(7)
7599(5)
6305(8)
6125(8)
8944(5)
7910(30)
8673(8)
5669(8)
5771(9)
8022(6)

9263(11)
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-8140(10)
-3268(9)
18600(10)
6780(9)
10463(10)
14326(10)
8963(9)
-481(9)
983(9)
16011(10)
8308(9)
3136(10)
-1020(10)
13183(10)
-9171(11)
17006(10)
-8635(10)
-4368(11)
6310(16)
4735(17)
5878(9)
5500(40)
2719(15)
7224(15)
6981(15)
3597(12)

2280(30)

37.2(18)
35.8(17)
41.5(19)
32.9(16)
34.7(16)
36.3(17)
34.5(17)
33.9(16)
32.8(16)
32.0(16)
33.2(16)
37.2(18)
34.6(17)
39.1(18)
41.7(19)
35.7(17)
46(2)
41.0(19)
31(3)
31(3)
23.7(17)
54(8)
33(3)
33(3)
37(3)
23(2)

40(5)
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02A 4605(4) 8461(10) 6423(17) 43(4)
C34A4322(3) 8888(11) 2550(20) 35(4)
C9A 5939(4) 4973(13) 7640(30) 53(6)
C10A6137(4) 5547(18) 8700(30) 67(5)
C13A6811(5) 5337(18) 10850(30) 72(7)
C12A6657(5) 5820(20) 9480(50) 114(11)
C14A7133(5) 5570(30) 10890(60) 95(15)
N2A 4606(4) 7729(12) 3990(20) 32(4)
C11A 6446(5) 5160(30) 8650(40) 109(6)
C33A4320(4) 8054(10) 3635(19) 30(3)
C36A3834(3) 8666(12) 1190(20) 36(3)
C37 3655(3) 8310(9) 770(20) 70(5)
C39A3078(6) 8973(18) -810(50) 94(13)
C38A3344(4) 8469(15) -150(40) 62(8)
CA0A 2874(9) 8300(30) -1640(90) 180(30)
C37A3537(3) 9072(11) 850(20) 33(3)
CBA 5646(4) 5398(14) 7360(30) 54(5)
C7A 5664(5) 6249(16) 6340(40) 62(7)
C36 3744(3) 9157(10) 1700(30) 82(6)
N1A 5379(5) 6568(17) 5950(30) 47(5)
C6A 5266(5) 6350(15) 4330(30) 27(5)
O1A 5383(4) 5788(12) 3510(20) 48(4)
C3  4817(3) 8245(9) 5220(20) 29(3)
C9  5933(2) 5191(13) 8220(20) 64(5)
C10 6250(3) 5480(20) 8250(20) 116(9)
C11 6409(3) 5263(19) 9750(30) 109(6)
C12 6677(4) 5851(15) 9990(30) 106(7)
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C13 6943(3) 5297(18) 10360(30) 113(9)
C14 7127(5) 5740(20) 11670(30) 96(10)
C34 4213(2) 8567(9) 2860(15) 37(3)
C35 4073(2) 9256(10) 1687(18) 52(4)
C38 3324(3) 8274(14) 560(30) 102(9)
C39 3229(4) 9018(15) -590(30) 109(8)
C40 2922(4) 8902(19) -1170(30) 103(8)

Supplementary Table 44. Anisotropic Displacement Parameters (A2x10%) for Flu-TDPP-C8. The Anisotropic
displacement factor exponent takes the form: -2n?[h%a*2U11+2hka*b*U1a+. .. ].

Atom Uy Uz Uss Uzs Uss Uz
S1 50.9(11) 27.9(8) 33.6(10) -5.7(8) -11.0(9) 4.6(8)
S2  47.0(10) 32.6(9) 32.9(10) -6.8(8) -9.0(8) 6.3(8)
C48 36(4) 23(3) 22(3) -1(3) -2(3) -3(3)
C52 41(4) 26(3) 15(3) 7(3) -2(3) -3(3)
CA7 41(4) 16(3) 22(3) 0(3) 3(3) 0(3)
C49 40(4) 31(3) 15(3) -5(3) -5(3) 203)
C23 38(4) 14(3) 34(4) 4(3) -3(3) -2(3)
C51 41(4) 28(3) 17(3) 303) 0@3) -7(3)
C21 36(4) 38(4) 39(5) 11(3) 3(3) -3(3)
C50 40(4) 22(3) 31(4) -4(3) 3(3) -6(3)
01 63(7) 32(5) 37(6) -9(4) -12(5) 2(5)
C45 39(4) 26(3) 28(4) 4(3) 3(3) -3(3)
C19 40(4) 17(3) 15(3) -5(2) 0@3) -4(3)
C26 39(4) 30(4) 25(4) 0(3) 0(3) 4(3)
C20 38(4) 22(3) 28(4) 5(3) -2(3) 0@3)
C53 41(4) 31(4) 30(4) -3(3) 1(3) 103)
C2  50(4) 18(3) 10(3) -3(2) -1(3) -5(3)

S98



Supplementary Information

C18

c27

C22

C24

C57

C46

C28

C5

Cc41

36(4)
50(4)
41(4)
42(4)
36(4)
33(4)
402)
32(4)

46(4)

COOT 40(4)

C54

C58

C29

C1

C17

C31

C16

C43

C42

C25

C15

C4

C44

C32

C55

C30

C56

47(4)
47(4)
42(4)
46(4)
45(4)
46(4)
48(4)
39(4)
37(4)
38(4)
49(4)
55(5)
39(4)
35(4)
56(5)
43(4)

51(5)

29(3)
24(3)
11(3)
24(3)
57(5)
30(3)
39(2)
27(3)
24(3)
30(4)
31(4)
30(4)
44(4)
29(4)
27(3)
26(3)
23(3)
33(4)
31(4)
21(3)
23(3)
22(3)
29(4)
50(5)
26(4)
32(4)

57(5)

22(4)
30(4)
28(4)
25(4)
34(5)
29(4)
36(2)
34(4)
34(4)
24(4)
33(4)
30(4)
39(5)
24(4)
32(4)
37(5)
33(4)
29(4)
30(4)
37(4)
28(4)
34(4)
37(4)
32(4)
43(5)
32(4)

29(4)
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6(3)
0(3)
3(3)
6(3)
-5(4)
-3(3)
-0.1(13)
-1(3)
0@3)
-15(3)
-12(3)
0(3)
11(4)
3(3)
-7(3)
2(3)
1(3)
-3(3)
2(3)
-5(3)
2(3)
-7(3)
5(3)
-10(4)
0(3)
0(3)

-11(4)

-4(3)
-3(3)
1(3)
2(3)
-6(3)
-3(3)
-0.7(13)
-3(3)
-2(3)
-1(3)
0@3)
-3(3)
-6(3)
-12(3)
-8(3)
4(3)
-9(3)
-11(3)
-8(3)
-3(3)
-3(3)
-6(4)
-3(3)
3(3)
-8(4)
4(3)

-11(4)

-9(3)
1(3)
-3(2)
-2(3)
-1(4)
-1(3)
-0.5(13)
3(3)
-8(3)
1(3)
-1(3)
-2(3)
3(4)
5(3)
-5(3)
3(3)
1(3)
4(3)
0(3)
0@3)
4(3)
2(3)
-1(3)
6(3)
0(3)
0(3)

-1(4)



Supplementary Information

C59 48(4) 31(4) 44(5) -2(4) -4(4) 3(3)
N1  38(6) 25(6) 29(6) -14(4) -9(5) 10(5)
C6  36(7) 25(6) 31(7) -16(5) -2(6) -4(5)
02 28(3) 17(2) 26(3) 3(2) -1(2) -2(2)
C3A 51(17) 80(20) 33(16) -27(16) -22(12) 6(15)
C33 51(5) 21(5) 27(6) 11(4) -5(4) 0(4)
C7  39(5) 22(5) 38(6) -11(4) -13(4) 7(4)
c8  41(5) 42(7) 28(6) -5(5) -7(4) 11(4)
N2 40(5) 9(4) 20(5) 4(3) -5(4) -9(4)
C35A49(7) 37(7) 34(10) 9(6) -7(7) -7(6)
02A 65(10) 42(8) 22(7) -9(6) 1(7) 2(7)
C34A50(7) 23(7) 31(10) -4(6) -5(6) -7(6)
COA 74(9) 46(8) 40(11) 19(8) 5(8) -6(7)
C10A67(5) 67(5) 66(5) 0.2(14) -0.4(14) -0.5(13)
C13A50(11) 50(13) 115(19) -38(13) 7(10) -23(9)
C12A59(12) 165(19) 120(20) -14(17) 10(14) 9(13)
C14A53(11) 60(20) 170(50) 30(30) -10(14) -30(12)
N2A 55(8) 18(8) 23(9) -7(7) 1(6) -4(6)
C11A73(6) 145(12) 108(13) 5(13) -15(6) 18(6)
C33A55(8) 20(7) 15(8) -10(5) 2(6) -2(5)
C36A36(3) 353) 36(4) 0.1(13) -0.4(13) 1.1(13)
C37 76(8) 39(7) 96(13) 31(7) 6(8) 1(6)
C39A67(15) 84(18) 130(30) 10(18) -47(18) -11(13)
C38A65(11) 52(10) 69(17) -11(11) -25(11) -7(10)
C40A 110(30) 120(30) 300(80) -60(40) -120(40) 10(20)
C37A33(3) 32(3) 33(3) 0.6(13) 0.5(13) 0.3(13)
C8A 77(9) 43(10) 44(13) -10(8) -7(8) -4(8)
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C7A

C36

N1A

C6A

O1A

C3

C9

C10

C11

C12

C13

Cl4

C34

C35

C38

C39

C40

56(10)
61(6)
56(10)
27(5)
57(10)
31(7)
49(6)
43(6)
73(6)
96(9)
89(9)
116(16)
52(5)
60(6)
84(9)
117(15)

116(15)

59(12) 71(16) 12(12) 09)
58(8) 128(16) 8(9) -12(7)
46(13) 38(13) -22(9) -8(9)
27(5) 27(5) -0.5(14) -0.4(13)
34(8) 54(11) -27(8) -18(8)
18(6) 38(8) 6(6) -4(6)
103(13) 40(9) 22(8) 5(6)
210(30) 99(13) 24(14) 7(6)
145(12) 108(13) 5(13) -15(6)
160(15) 62(13) -79(12) 10(8)
170(20) 84(14) -61(14) 8(11)
100(20) 77(15) -23(14) -11(12)
32(6) 29(7) 5(5) 1(5)
64(9) 32(8) 12(6) -3(6)
91(14) 130(20) 0(13) -22(11)
88(14) 120(20) -14(13) -32(14)
100(18) 93(18) 11(15) -25(13)

5(8)
12(6)
4(9)
0.3(13)
11(8)
1(5)
40(7)
32(9)
18(6)
4(9)
-3(12)
-2(14)
4(5)
18(5)
-15(9)
3(12)

-8(13)

Supplementary Table 45. Bond Lengths for Flu-TDPP-CS8.

Atom  Atom Length/A Atom  Atom Length/A
s1 c18 1.716(8) c1 N1 1.428(14)
s1 C15 1.751(8) c1 N1A 1.47(2)

S2 cal 1.727(8) Ccl17  C16 1.418(11)
) C44 1.724(8) Cc16  CI15 1.377(11)
c48  Cca7 1.379(10) c43  Cca2 1.385(10)
C48  C49 1.402(10) C43  C44 1.392(10)
c48  Cs1 1.471(10) Cc25  C30 1.388(11)
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C52

C52

C52

C47

C49

C49

C23

C23

Cc23

Cs1

cz21

c21

C50

01

C45

C45

C19

C19

C19

C26

C26

C26

C53

Cs53

Cc2

Cc2

Cc2

Cs1

C53

C57

C46

C50

C53

C26

C22

cooT

C54

C20

Cc22

C45

C6

C46

C44

C20

C18

cooT

C31

C25

C32

C58

C59

C5

C1

C3A

1.362(10)
1.537(10)
1.414(10)
1.363(10)
1.393(10)
1.522(10)
1.543(10)
1.384(10)
1.384(10)
1.394(10)
1.409(11)
1.391(10)
1.373(11)
1.273(15)
1.414(10)
1.471(11)
1.407(9)

1.444(9)

1.409(10)
1.571(10)
1.478(11)
1.532(11)
1.541(11)
1.492(10)
1.422(9)

1.376(10)

1.37(3)

C4

C4

C55

N1

N1

02

C3A

C3A

C33

C33

Cc7

C8

N2

C35A

C35A

C34A

COA

C9A

C10A

C13A

C13A

CI12A

N2A

C36A

C37

C37

C39A

N2

N2A

C56

C6

Cc7

C3

O2A

N2A

N2

C34

C8

C9

C3

C34A

C36A

C33A

C10A

C8A

CliA

C12A

Cl4A

CliA

C33A

C37A

C36

C38

C38A

S102

1.398(12)
1.433(18)
1.388(12)
1.424(19)
1.445(14)
1.207(17)
1.25(3)

1.40(3)

1.441(12)
1.537(11)
1.520(11)
1.548(11)
1.48(2)

1.532(12)
1.522(12)
1.526(12)
1.527(13)
1.514(12)
1.540(13)
1.526(13)
1.531(13)
1.536(13)
1.438(19)
1.529(11)
1.527(12)
1.543(12)

1.540(13)
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c2 c3 1.435(15) C39A  C40A 1.539(13)
c18  C17 1.380(10) C38A C37A 1.510(12)
C27 C24 1.397(11) C8A  C7A 1.520(13)
c27  C28 1.425(11) C7A  NIA 1.44(2)
C22 C24 1.473(10) Cc36  C35 1.527(11)
C24  C25 1.408(10) N1A  C6A 1.49(3)
C57  C56 1.350(12) C6A  OIA 1.20(3)
C28  C29 1.366(12) c9 C10 1.527(12)
c5 c4 1.380(11) cl0  ci1 1.489(12)
c5 Cc6 1.415(14) cl11  c12 1.526(12)
c5 C6A 1.46(2) cl2  c13 1.512(13)
C41  Cca2 1.380(11) C13 Cl4 1.532(12)
c4l  c4 1.418(11) Cc34 C35 1.553(11)
C54  CS55 1.386(12) Cc38  C39 1.526(13)
C29  C30 1.438(12) C39  C40 1.508(12)
c1 C15 1.439(11)

Supplementary Table 46. Bond Angles for Flu-TDPP-C8.

Atom  Atom  Atom  Angle/” Atom Atom Atom Angle/’

C18 S1 C15 92.2(3) Cl18 Ci17 Cl6 113.9(7)
C44 S2 C41 94.1(4) Cil5 Cile6 C17 112.2(7)
C47 C48 C49 120.9(7) C42 C43 C44  114.3(7)
C47 C48 C51 131.8(7) C4l C42 C43  114.3(7)
C49 C48 C51 107.3(6) C24 C25 C26  111.5(7)
C51 C52 C53 112.2(6) C30 C25 C26 128.0(7)
C51 C52 C57 118.6(7) C30 C25 C24  120.4(7)
C57 C52 C53 129.2(7) C1l Ci5 sS1 125.5(6)

S103



Supplementary Information

C46  C47  C48  1195(7) Cl6 Ci5 S1  110.8(6)
C48  C49  C53  112.0(6) Cl6 Ci15 Cl1  123.7(7)
C50 C49  C48  119.4(7) C5 C4  Cal 1282(7)
C50 C49  C53  128.6(7) C5 C4 N2 106.0(7)
C22 C23 C26  110.1(6) C5 C4  N2A 104.209)
C22  C23  COOT 119.7(7) C4l C4  N2A  124.1(9)
CO0T C23  C26  130.2(7) N2 C4 C4l  124.9(8)
C52 C51  C48  109.0(6) C45 Ca4  S2 121.2(6)
C52  C51  C54  122.0(7) C43 C44 S2  108.4(6)
C54  C51  C48  128.9(7) C43 C44  C45  130.4(7)
C22 C21  C20  118.0(8) C54 C55 C56 118.7(8)
C45  C50  C49  119.6(7) C25 C30 C29 1188(7)
C50 C45  C46  120.2(7) C57 C56 C55  122.4(8)
C50 C45  C44  121.4(7) Cl NI C7  127.6(11)
C46  C45  Ca4  118.4(7) C6 NI Cl  108.9(9)
C20 C19 C18  118.9(6) C6 N1 C7  1234(11)
C20 C19  COOT  1185(6) Ol C6 C5 135.0(12)
CO0T C19  C18  122.6(6) Ol C6 NI  1186(12)
C23 C26  C31  109.9(6) C5 C6 NI  106.4(9)
C25 C26  C23  101.9(6) C2 C3A N2A 109(2)
C25 C26 C31  110.8(6) 02A C3A C2  130(2)
C25 C26  C32  113.7(6) 02A C3A N2A 120(2)
C32 C26 C23  111.8(6) N2  C33 C34 115.6(9)
C32 C26 C31  108.6(6) NI C7 C8  113.9(10)
Cl9 C20 C21  121.1(7) c7 Cc8 C9  110.209)
C52  C53  C58  110.9(6) C4 N2 C33 129.3(10)
C49  C53  C52  99.3(6) C4 N2 C3  110.909)
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C49

C59

C59

C59

C5

C1

C1

C3A

C3A

C19

C17

C17

C24

C23

C23

cz21

C27

ca7

C25

C56

Ca7

C29

Cc2

C4

C4

C4

C6

C53

C53

C53

C53

C2

Cc2

C2

Cc2

Cc2

C18

C18

C18

ca7

Cc22

Cc22

C22

C24

C24

C24

C57

C46

C28

C5

C5

C5

C5

C5

C58

C52

C49

C58

C3

C5

C3

C5

C1

S1

S1

C19

C28

c21

C24

C24

C22

C25

C22

C52

C45

C27

C6A

C2

C6

C6A

C2

110.9(6)
111.6(7)
112.6(7)
111.0(7)
108.2(8)
109.8(6)
139.6(9)
105.3(12)
141.4(13)
120.0(5)
110.9(5)
129.2(7)
118.2(7)
122.0(7)
108.7(6)
129.3(7)
131.2(7)
121.0(7)
107.8(6)
119.3(8)
120.4(7)
121.1(8)
110.4(10)
110.1(6)
141.1(8)
136.6(11)

107.0(7)

C33

C36A

C33A

C8A

C9A

CI12A

C13A

C4

C3A

C3A

Cl12A

N2A

C35A

C36

C40A

C37A

C38A

C9A

N1A

C37

C1

C7A

C7A

O1A

O1A

S105

N2

C35A

C34A

C9A

C10A

C13A

Cl12A

N2A

N2A

N2A

Cl1A

C33A

C36A

C37

C39A

C38A

C37A

C8A

C7A

C36

N1A

N1A

N1A

C6A

C6A

C6A

C3

C3

C34A

C35A

C10A

Cl1A

Cl4A

Cl1A

C33A

C4

C33A

C10A

C34A

C37A

C38

C38A

C39A

C36A

C7A

C8A

C35

C6A

C1

C6A

N1A

C5

N1A

N2

119.8(10)
113.1(11)
111.9(11)
113.3(12)
109.5(12)
111.2(13)
110.0(13)
133.0(14)
108.1(17)
118.7(18)
110.2(13)
112.6(14)
112.7(11)
110.6(11)
109.8(13)
112.5(12)
113.8(11)
112.3(12)
110.2(19)
110.0(10)
110.3(15)
132(2)

117(2)

101.6(15)
137.5(19)
120.5(19)

103.0(10)
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C42 C41
C42 C41
C4 C41
C23 cooT
C55 C54
C28 C29
c2 C1
Cc2 C1
Cc2 C1
C15 C1
N1 C1

S2

108.8(6)

c4 125.1(7)

S2

126.0(6)

C19  120.7(6)

C51  119.0(8)

C30  120.4(8)

Cl15  1285(7)

N1 105.8(8)

N1A  105.9(10)

N1A  123.5(10)

C15  124.4(8)

02

02

C10

Cl11

C10

C13

C12

C33

C36

C39

C40

C3

C3

C9

C10

Cl1

C12

C13

C34

C35

C38

C39

C2  135.2(15)
N2  121.8(12)
C8  109.3(10)
CcoO  115.3(12)
Cl2  112.7(12)
Cll  1125(12)
Cl4  1115(12)
C35  107.4(8)

C34  110.4(10)
C37  109.5(11)

C38  113.2(12)

Supplementary Table 47. Torsion Angles for Flu-TDPP-C8.

A B C D Angle/® A B C D Angle/®
S1 C18 C17 Cl16 -1.2(8) C41 S2 C44 C43 0.2(6)
S2 C41 C42 C43 1.1(8) C41 C4 N2 C33 -0.3(18)
S2 C41C4 C5 170.0(7) C41 C4 N2 C3 -179.3(10)
S2 C41C4 N2 -22.0(13) C41 C4 N2A C3A 172.0(19)
S2 C41 C4 N2A 14.4(15) C41 C4 N2A C33A-2(3)
C48C47 C46 C45 -0.4(10) CO0T C23 C26 C31 -65.4(10)
C48C49 C50 C45 -1.2(11) CO0T C23 C26 C25 177.0(7)
C48C49 C53 C52 2.3(7) CO00T C23 C26 C32 55.3(10)
C48C49 C53 C58 119.0(7) CO00T C23 C22 C21 -0.6(10)
C48C49 C53 C59 -115.9(8) CO00T C23 C22 C24 -177.5(6)
C48C51 C54 C55 176.6(7) CO00T C19 C20 C21 -3.2(10)
C52C51 C54 C55 0.8(11) CO0T C19 C18 S1  21.0(9)
C52C57 C56 C55 -1.3(14) CO00T C19 C18 C17 -159.6(7)
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C47C48 C49

C47C48 C49

C47C48 C51

C47C48 C51

C49C48 C47

C49C48 C51

C49C48 C51

C49C50 C45

C49C50 C45

C23C26 C25

C23C26 C25

C23C22 C24

C23C22 C24

C51C48 c47

C51C48 C49

C51C48 C49

C51C52 C53

C51C52 C53

C51C52 C53

C51C52 C57

C51C54 C55

C21C22 C24

C21C22 C24

C50C49 C53

C50C49 C53

C50C49 C53

C50C45 C46

C50

C53

C52

C54

C46

C52

C54

C46

C44

C24

C30

c27

C25

C46

C50

C53

C49

C58

C59

C56

C56

C27

C25

C52

C58

C59

Ca7

0.8(10)
178.8(6)
178.7(7)
2.5(13)
0.0(10)
-2.6(8)
-178.8(7)
0.9(11)
-179.5(7)
1.7(8)
-178.8(7)
179.1(7)
-0.6(8)
178.6(7)
-178.1(6)
-0.1(8)
-4.0(7)
-120.8(7)
115.0(7)
0.7(12)
-1.3(12)
2.4(12)
-177.3(7)
-179.9(7)
-63.2(10)
61.9(11)

-0.1(11)

C54 C55 C56 C57 1.5(13)

C1

C1

C1

C1

C1

C1

C1

C1

C1

C1

C1

C1

C17

C17

C31

C31

C42

C42

C42

C42

C42

C15

C15

C15

C15

C15

C2

C2

Cc2

C2

Cc2

C2

Cc2

N1

N1

N1

N1A

N1A

C16

C16

C26

C26

C41

C41

C41

C43

C43

S1

S1

C1

C1

C1

C5

C5

C5

C3A

C3A

C3

C3

Cé6

C6

Cc7

C6A

C6A

C15

C15

C25

C25

C4

C4

C4

Ca4

C44

C18

C18

N1

N1

C4

C6

C6A

O2A

N2A

02

N2

01

C5

C8

C5

O1A

S1

C1

C24

C30

C5

N2

N2A

S2

C45

C19

C17

C6

Cc7

N1A C7A

S107

-179.0(7)
12.6(10)
-15.0(13)
22(6)
-164.4(13)
-16(3)
166.4(10)
176.7(13)
-3.5(15)
-89.1(16)
0(2)
-173(2)
1.5(8)
-178.9(7)
-115.2(7)
64.4(10)
-7.4(14)
160.6(9)
-163.0(12)
0.4(9)
-179.4(7)
-178.9(6)
1.7(6)
179.4(10)
-1.2(19)

-3(3)
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C50C45 C44 S2 -20.3(10) C15 C1 NIA C6A -173.6(14)
C50C45 C44 C43 159.5(8) C4 C5 C6 01 12(3)
C19C18 C17 C16 179.4(7) C4 C5 C6 NI -167.7(11)
C26C23 C22 C21 178.7(6) C4 C5 CBA NIA 166.4(14)
C26C23 C22 C24 1.7(7) C4 C5 C6A OlA -22(4)
C26C23 CO0TC19 -179.2(7) C4 CA4l C42 C43 178.9(8)
C26C25 C30 C29 -178.4(7) C4 N2 C3 C2 15(13)
C20C21 C22 C23 -0.6(10) C4 N2 C3 02 -176.8(12)
C20C21 C22 C24 175.6(6) C4 N2A C33AC34A-83(2)
C20C19 C18 S1  -159.4(5) C44 S2 CAl C42 -0.8(6)
C20C19 C18 C17 19.9(11) C44 S2 C41 C4 -1785(7)
C20C19 CO0TC23 2.0(10) C44 C45 C46 C47 -179.8(6)
C53C52 C51 C48 4.3(8) C44 C43 C42 C41 -1.0(10)
C53C52 C51 C54 -179.2(7) C32 C26 C25 C24 122.1(7)
C53C52 C57 C56 179.2(8) C32 C26 C25 C30 -58.3(10)
C53C49 C50 C45 -178.8(7) NI Cl C15 S1 21.6(13)
C2 C5 C4 C4l -176.9(8) NI Cl1 Cl15 Cl16 -158.0(10)
C2 C5 C4 N2 13.3(10) NI C7 C8 C9 169.7(13)
C2 C5 C4 N2A -17.6(11) C6 C5 C4 Cal -15(2)
C2 C5 C6 Ol 1745(17) C6 C5 C4 N2 175.4(14)
C2 C5 C6 N1 -52(13) C6 N1 C7 C8 90.3(16)
C2 C5 CBA NI1A 8.5(19) C3A C2 C5 C4 17.1(19)
C2 C5 C6A OIA -180(3) C3A C2 C5 C6A -179(2)
C2 Cl C15 S1  -172.9(7) C3A C2 Cl Ci15 -28(3)
C2 Cl1 C15 C16 7.5(13) C3A C2 C1 NI1A 169(3)
C2 Cl NI C6 11.1(13) C3A N2A C33AC34A104(3)
C2 Cl NI C7 -169.4(12) C33 N2 C3 C2 -177.6(10)
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C2 C1 NIA C7A 162(2) C33 N2 C3 02 4.2(19)
C2 C1 NIA C6A -9(2) C33 C34 C35 C36 177.2(12)
C2 C3AN2A C4 -1(3) C7 N1 C6 01 -3()

C2 C3AN2A C33A173.7(19) C7 N1 C6 C5 177.0(12)
C18S1 C15 C1 178.6(7) C7 C8 C9 Cl0 -165.4(16)
C18S1 C15 C16 -1.8(6) C8 C9 CI10 Cll 158(2)
C18C19 C20 C21 177.2(6) N2 C33 C34 C35 -173.7(11)
C18C19 CO0TC23 -178.5(6) C35AC34AC33AN2A -176.1(14)
C18C17 C16 C15 -0.2(10) C35A C36A C37A C38A-177(2)
C27C24 C25 C26 179.5(7) 02A C3A N2A C4 173(3)
C27C24 C25 C30 -0.1(11) 02A C3A N2A C33A-12(5)
C27C28 C29 C30 0.4(12) C34A C35A C36A C37A-176.7(16)
C22C23 C26 C31 115.4(6) C9A C10AC11ACI2A170(2)
C22C23 C26 C25 -2.1(7) C9A C8A C7A NI1A 173(2)
C22C23 C26 C32 -123.9(6) CI0ACYA C8A C7A 68(3)
C22C23 CO0TC19 -0.1(10) C13A C12A C11A C10A 122(3)
C22C21 C20 C19 2.6(10) C14A C13AC12A C11A138(3)
C22C24 C25 C26 -0.8(8) C36A C35A C34A C33A-72(2)
C22C24 C25 C30 179.6(7) C37 C36 C35 C34 -75.4(17)
C24C27 C28 C29 0.6(11) C37 C38 C39 C40 166(2)
C24C25 C30 C29 1.1(11) C39A C38A C37A C36A -167(3)
C57C52 C51 C48 -177.0(7) C40A C39A C38A C37A -173(4)
C57C52 C51 C54 -0.5(11) C8A CY9A CI10ACIL1A-169(3)
C57C52 C53 C49 177.5(8) C8A C7A N1A C1 89(3)
C57C52 C53 C58 60.7(10) C8A C7A NI1A CB6A -101(3)
C57C52 C53 C59 -63.6(10) C7A N1A C6A C5 -172(2)
CAB6C45 C4d S2  159.4(6) C7A N1A C6A O1A 14(4)
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C46 C45 C44

C28C27 C24

C28C27 C24

C28C29 C30

C5 C2 C1

Cs5 C2 C1

Cs5 C2 C1

C5 C2 C3A

C5 C2 C3A

C5 C2 C3

C5 C2 C3

C5 C4 N2

C5 C4 N2

C5 C4 N2A

C5 C4 N2A

C41S52 C44

C43

C22

C25

C25

C15

N1

N1A

02A

N2A

02

N2

C33

C3

C3A

C33A

C45

-20.8(12)
179.6(7)
-0.8(11)
-1.2(12)
177.98)
-14.5(10)
14.3(13)
177(4)
-9(3)
-175.6(15)
6.5(11)
169.9(11)
-9.0(12)
12(2)
-162.5(19)

-179.9(6)

C36 C37 C38 C39 69(2)

N1A C1 C15 S1  -12.0(17)
N1A C1 C15 C16 168.5(14)
C6A C5 C4 C4l 25(2)

C6A C5 C4 N2A -175.6(17)
C3 C2 C5 C4 -12.7(10)
C3 C2 C5 C6 178.9(10)
C3 C2 Cl Ci15 182(17)
C3 C2 Cl N1 -174.2(13)
C9 C10 Cll CI2 -159(2)

C10 Cl1 Cl12 Ci13 -130(2)

Cll Cl12 Cl13 Cl4 -139(2)

C34 C33 N2 C4 86.4(16)
C34 C33 N2 C3 -94.7(14)
C38 C37 C36 C35 -171.7(13)

Supplementary Table 48. Hydrogen Atom Coordinates (A=10%) and Isotropic Displacement Parameters (A2x103)
for Flu-TDPP-C8.

Atom X y z U(eq)
HA47 4432.69 5226.75 -6058.44 32
H21 5555.96 9026.56 16053.25 45
H50 4012.03 6716.86 -1730.22 37
H20 5302.54 8905.83 13627.94 35
H27 5942.68 9106.83 18433.83 42
H57 3194.94 6500.92 -6845.16 51
H46 4687.94 5422.87 -3727.53 37
H28 6348 9008.28 20141.41 46
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HOOT 5981.55

H54 4057.03

H58A 3220.87

H58B 3414.06

H58C 3458.77

H29 6766.31

H17 5116.29

H31A 6279.32

H31B 6586.98

H31C 6312.5

H16 4924.68

H43 4871.43

H42 5051.65

H32A 6531.71

H32B 6770.08

H32C 6577.16

H55 3663.2

H30 6801.15

H56 3235

H59A 3742.99

H59B 3630.23

H59C 3411.33

H33A 4594.41

H33B 4594.25

H7A 5386.99

H7B 5399.84

H8A 5821.11

7606.93

5182.83

6191.86

6437.91

5513.07

8340.87

9046.81

6391.11

6475.99

6417.75

8549.97

5264.82

5766.49

7924.64

7887.9

8754.68

5241.59

7750.1

5873.05

7864.8

7817.04

7762.43

8632.93

9275.18

5058.29

5747.36

6402.13

S111

11646.88

-8459.79

-3725.63

-2244.39

-3135.16

19288.16

11062.05

15199.84

14427.11

13330.17

8476.99

-1056.61

1482.24

12110.75

13444.69

13256.2

-10202.13

16648.82

-9316.52

-5065.45

-3295.3

-4726.5

1594.66

3085.93

6927.47

8353.47

7097.94
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45
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50

42

54

54

54

41

41

39

59

59
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43
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62
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62
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40
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H8B 5818.28 5578.1 5905.92 44
H35A 3921.4 9323.49 3308.9 48
H35B 4032.17 9862 1810.75 48
H34A 4407.34 8729.17 1527.7 42
H34B 4441.73 9354 3037.13 42
H9AA 6033.07 4877.2 6617.29 64
H9AB 5912.9 4384.74 8142 64
H10A 6065.62 5543.81 9796.37 80
H10B 6137.78 6168.15 8323.28 80
H13A 6788.68 4686.74 10738.19 86
H13B 6723.07 5514.52 11862.36 86
H12A 6798.13 6028.83 8703.49 137
H12B 6552.09 6335.86 9882.5 137
H14A 7219.45 5411.18 9879.57 142
H14B 7226.01 5247.97 11736.2 142
H14C 7155.56 6213.86 11058.47 142
H11A 6450.32 4578.17 9196.68 130
H11B 6504.24 5066.36 7550.16 130
H33C 4222.76 8203.11 4630.31 36
H33D 4211.2 7575.4 31154 36
H36A 3810.09 8077.44 1693.39 43
H36B 3935.54 8576.31 187.24 43
H37A 3720.12 7774.56 1345.35 85
H37B 3747.43 8312.82 -271.49 85
H39A 2977.21 9271.11 67.19 113
H39B 3138.98 9433.11 -1564.19 113
H38A 3280.49 7961.21 498.13 75
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H38B 3455.28

H40A 2678.61

H40B 2927.08

H40C 2888.72

H37C 3441.03

H37D 3561.83

HB8AA 5559.6

H8AB 5521.19

H7AA5768.41

H7AB 5768.83

H36C 3676.04

H36D 3656.11

H9A 5848.15

H9B 5919.61

H10C 6348.34

H10D 6258

H11C 6466.67

H11D 6280.73

H12C 6710.91

H12D 6642.26

H13C 7058.56

H13D 6885.68

H14D 7327.94

H14E 7087.55

H14F 7079.87

H34C 4150.9

H34D 4155.81

8229.32

8412.21

7690.36

8367.98

9195

9645.14

5549.67

4961.2

6715.95

6117.03

911251

9687.06

5270.35

4554.86

5198.56

6133.97

4631.33

5344.3

6200.93

6273.07

5230.52

4696.86

5675.65

5458.56

6376.08

8689.5

7954.57
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H35C 4124.84 9867.36 2000.02 62

H35D 4144.77 9151.3 611.38 62

H38C 3267.87 7686.65 145.3 123
H38D 3230.71 8357.62 1594.05 123
H39C 3246.01 9600.18 -57.92 131
H39D 3357.7 9022.65 -1507.54 131
H40D 2873.13 9394.9 -1872.56 155
H40E 2793.38 8898.51 -271.02 155
H40F 2905.73 8340.05 -1743.23 155
Supplementary Table 49. Atomic Occupancy for Flu-TDPP-C8.

Atom Occupancy Atom Occupancy Atom Occupancy
01 0.612(7) N1 0.612(7) C6 0.612(7)
02 0.612(7) C3A 0.388(7) C33 0.612(7)
H33A 0.612(7) H33B 0.612(7) c7 0.612(7)
H7A 0.612(7) H7B 0.612(7) cs 0.612(7)
HBA 0.612(7) H8B 0.612(7) N2 0.612(7)
C35A 0.388(7) H35A0.388(7) H35B 0.388(7)
0O2A 0.388(7) C34A 0.388(7) H34A 0.388(7)
H34B 0.388(7) C9A 0.388(7) H9AA 0.388(7)
H9AB 0.388(7) C10A 0.388(7) H10A 0.388(7)
H10B 0.388(7) C13A 0.388(7) H13A 0.388(7)
H13B 0.388(7) C12A.0.388(7) H12A 0.388(7)
H12B 0.388(7) C14A 0.388(7) H14A 0.388(7)
H14B 0.388(7) H14C 0.388(7) N2A 0.388(7)
C11A 0.388(7) H11A0.388(7) H11B 0.388(7)
C33A 0.388(7) H33C 0.388(7) H33D 0.388(7)
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C36A 0.388(7) H36A0.388(7) H36B 0.388(7)
C37 0.612(7) H37A0.612(7) H37B 0.612(7)
C39A 0.388(7) H39A0.388(7) H39B 0.388(7)
C38A 0.388(7) H38A0.388(7) H38B 0.388(7)
C40A 0.388(7) H40A 0.388(7) H40B 0.388(7)
H40C 0.388(7) C37A0.388(7) H37C 0.388(7)
H37D 0.388(7) C8A 0.388(7) HBAA 0.388(7)
H8AB 0.388(7) C7A 0.388(7) H7AA 0.388(7)
H7AB 0.388(7) C36 0.612(7) H36C 0.612(7)
H36D 0.612(7) N1A 0.388(7) C6A 0.388(7)
Ol1A 0.388(7) C3 0.612(7) C9 0.612(7)
H9A 0.612(7) H9B 0.612(7) C10 0.612(7)
H10C 0.612(7) H10D 0.612(7) C11 0.612(7)
H11C 0.612(7) H11D 0.612(7) C12 0.612(7)
H12C 0.612(7) H12D 0.612(7) C13 0.612(7)
H13C 0.612(7) H13D 0.612(7) C14 0.612(7)
H14D 0.612(7) H14E 0.612(7) H14F 0.612(7)
C34 0.612(7) H34C 0.612(7) H34D 0.612(7)
C35 0.612(7) H35C 0.612(7) H35D 0.612(7)
C38 0.612(7) H38C 0.612(7) H38D 0.612(7)
C39 0.612(7) H39C 0.612(7) H39D 0.612(7)
C40 0.612(7) H40D 0.612(7) H40E 0.612(7)
H40F 0.612(7)

Supplementary Table 50. Solvent masks information for Flu-TDPP-C8.

Number X Y 4 Volume Electron count ~ Content
1 0.250 0.504 -0.937 601.7 123.0
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2 0.750 0.807 -0.932 601.7 123.0

2.11. 'H, ®*C NMR and mass spectra
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Supplementary Figure 34. 'H NMR of Ph-TDPP in Chloroform-d.
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found, 676.3133

calcd. for C,,H,N,0,S,, 676.3157

670 675 680 685 690
m/z

Supplementary Figure 35. MALDI-TOF-MS of Ph-TDPP. Caled. for C42H4gN202S2: m/z: 676.3157. Found:
676.3426.
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Supplementary Figure 36. 3C NMR of 1N-TDPP in Chloroform-d.
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Supplementary Figure 37. 3C NMR of 1N-TDPP in Chloroform-d.
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Supplementary Figure 38. MALDI-TOF-MS of IN-TDPP. Calcd. for CsoHs2N202S2: m/z: 776.3470. Found:
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Supplementary Figure 39. *H NMR of 2N-TDPP in Chloroform-d.
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776.3467
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Supplementary Figure 40. MALDI-TOF-MS of 2N-TDPP. Calcd for CsoHs2N202S2: m/z: 776.3470. Found:
776.3467.
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Supplementary Figure 41. 'H NMR of An-TDPP in Chloroform-d.
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Supplementary Figure 42. 3C NMR of An-TDPP in Chloroform-d.
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Supplementary Figure 43. MALDI-TOF-MS of An-TDPP. Calcd for CssHs¢N202S2: m/z: 876.3783. Found:
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Supplementary Figure 44. *H NMR of Py-TDPP in Chloroform-d.
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Supplementary Figure 45. 3C NMR of Py-TDPP in Chloroform-d (saturated solution).
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Supplementary Figure 46. MALDI-TOF-MS of Py-TDPP. Caled. for Ce2Hs6N202S2: m/z: 924.3873. Found:
924.3883.
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Supplementary Figure 47. *H NMR of Th-TDPP in Chloroform-d.
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Supplementary Figure 48. 13C NMR of Th-TDPP in Chloroform-d (saturated solution).
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Supplementary Figure 49. 'H NMR of Flu-TDPP in Chloroform-d.
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Supplementary Figure 50. 13C NMR of Flu-TDPP in Chloroform-d (saturated solution).
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Supplementary Figure 51. MALDI-TOF-MS of Flu-TDPP. Calcd for CeoHssN202S2: m/z: 908.4409. Found:
908.4425.
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Supplementary Figure 52. 'H NMR of Flu-TDPP-C8 in Chloroform-d.
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Supplementary Figure 53. 1*C NMR of Flu-TDPP-C8 in Chloroform-d (saturated solution).
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Supplementary Figure 54. MALDI-TOF-MS of Flu-TDPP-C8. Calcd for CsoHsaN202S2: m/z: 908.4409. Found:
908.4469.
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Supplementary Figure 55. *H NMR of TPAOMe-TDPP in Chloroform-d.
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Supplementary Figure 56. 13C NMR of TPAOMe-TDPP in Chloroform-d (saturated solution).

1130.5164 | |

\
o}

‘bp
Q\ION Q

d o—
\

calcd. for C,,H,,N,O.S,, 1130.5050

]

1125 1130 1135 1140 1145
m/z

Supplementary Figure 57. MALDI-TOF-MS of TPAOMe-TDPP. Calcd for C70H7aN4Q6S2: m/z: 1130.5050. Found:
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Supplementary Figure 58. *H NMR of TPAOMe-TDPP-C4 in Chloroform-d.
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Supplementary Figure 59. 13C NMR of TPAOMe-TDPP-C4 in Chloroform-d (saturated solution).
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Supplementary Figure 60. MALDI-TOF-MS of TPAOMe-TDPP-C4. Calcd for Cs2HssN4OeS2: m/z: 1018.3798.
Found:1018.3806.
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Supplementary Figure 61. The *H NMR spectrum of Bro-TTDPP in Chloroform-d.
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Supplementary Figure 62. *H NMR of TPAOMe-TTDPP in Chloroform-d.
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Supplementary Figure 63. 'H NMR of TPAOMe-TTDPP in Chloroform-d.
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Supplementary Figure 64. MALDI-TOF-MS of TPAOMe-TTDPP. Calcd for C7sH78N4O6S4: m/z: 1294.4804.
Found: 1294.4776.
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Supplementary Figure 65. *H NMR of TPAOMe-BTT in Chloroform-d.
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Supplementary Figure 66. *H NMR of TPAOMe-BBTT in Chloroform-d.
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Supplementary Figure 67. MALDI-TOF-MS of TPAOMe-BBTT. Calcd for C7sH78N4O¢S4: m/z: 1188.4498. Found:

1188.4316.
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Supplementary Figure 68. 'H NMR of 2N-NTT in Chloroform-d.
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Supplementary Figure 69. 3C NMR of 2N-NTT in Chloroform-d.

S134



Supplementary Information

828.2546

calcd. for C;,H,,N,O,S,, 828.2449

825 830 835 840 845
m/z

Supplementary Figure 70. MALDI-TOF-MS of 2N-NTT. Calcd for CsoH4N4S4: m/z: 828.2449. Found: 828.2546.
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Supplementary Figure 71. 'H NMR of Flu-NTT in Chloroform-d.
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Supplementary Figure 72. 33C NMR of Flu-NTT in Chloroform-d.
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Supplementary Figure 73. MALDI-TOF-MS of FIu-NTT. Calcd for CeoHssN4S4: m/z: 960.3397. Found:
960.3388.
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Supplementary Figure 74. The *H NMR spectrum of TPAOMe-NTT in Chloroform-d.

12000
11900
25oRe o 1800
q 11700
11600
1500
11400
11300
11200
11100
1000
1900
1800
1700
600
1500
1400
1300
1200
100

,77.35 CDCI3
e e

\76.72 CDCI3
—55.52
75

-0

~-100

. , . : --200

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

Supplementary Figure 75. The 3C NMR spectrum of TPAOMe-NTT in Chloroform-d.
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Supplementary Figure 77. 3C NMR of NTC in Chloroform-d.
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Supplementary Figure 78. MALDI-TOF-MS of NTC. Calcd for C7éH108N4Se: m/z: 1268.6898. Found: 1268.6955.
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Supplementary Figure 79. *H NMR of Br>-NTC in Chloroform-d.
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Supplementary Figure 80. 'H NMR of 2N-NTC in dichloromethane-d2.
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Supplementary Figure 81. 13C NMR of 2N-NTC in Chloroform-d.
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Supplementary Figure 82. MALDI-TOF-MS of 2N-NTC. Calcd for CosHi20N4Se: m/z: 1521.7871. Found:
1521.7827.
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Supplementary Figure 83. 'H NMR of Flu-NTC in Chloroform-d.
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Supplementary Figure 84. 13C NMR of FIu-NTC in Chloroform-d (saturated solution).
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Supplementary Figure 85. MALDI-TOF-MS of FIu-NTC. Calcd for C106H132N4Se: m/z: 1653.8810. Found:
1653.8831.
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2.12. Optimized coordinates

Optimized coordinates for Ph-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-0.14107600  -1.79427900 0.00022200
-0.57520400  -0.41657700 0.00102700
0.57520400 0.41657700 0.00102800
1.72304100  -0.37957900 0.00093000
-1.72304100 0.37958000 0.00092800
0.14107600 1.79427900 0.00022100
-1.29108100 1.70483500 0.00076600
1.29108000  -1.70483400 0.00076800
-2.08242100 2.92198700 0.00050300
-2.71040700 2.99451600 0.89334100
-1.36722600 3.74611500 0.00018500
2.08242100  -2.92198700 0.00051300
1.36722600  -3.74611500 0.00019800
2.71051400  -2.99382200  -0.89230500
0.73642900 2.87021100  -0.00127100
-0.73643000  -2.87021000  -0.00127000
-3.08752600  -0.07072900 0.00161900
-3.48153000  -1.40387700  -0.00075900
-4.87924300  -1.57733800  -0.00182700
-2.75904000  -2.21399800  -0.01087900
-5.59716400  -0.39601200  -0.00196100
-5.35422300  -2.55072300  -0.03298100
3.08752600 0.07072900 0.00162200
3.48153000 1.40387700  -0.00075300
4.87924300 1.57733800  -0.00182200
2.75904000 2.21399900  -0.01087200
5.59716500 0.39601200  -0.00195900
5.35422400 2.55072300  -0.03297500
4.50875600  -0.97124200 0.01156600
-4.50875600 0.97124200 0.01156600
-7.05114900  -0.21344000  -0.00357300
-7.64897700 0.95476700  -0.51183400
-7.88970500  -1.22246400 0.50812000
-9.03297800 1.10736400  -0.50861700
-7.02527400 1.73826700  -0.93208500
-9.27310400  -1.07011300 0.50081300
-7.44984100  -2.11884400 0.93313500
-9.85248000 0.09539300  -0.00568100
-9.47256200 2.01601100  -0.90915100
-9.90077400  -1.85996100 0.90281100
-10.93166400 0.21423100  -0.00628000
7.05114900 0.21344000  -0.00357300
7.64897600  -0.95476400  -0.51184200
7.88970600 1.22246000 0.50812600
9.03297800  -1.10736200  -0.50862600
7.02527300  -1.73826200  -0.93209600
9.27310500 1.07011000 0.50081700
7.44984200 2.11883700 0.93314600
9.85248000  -0.09539400  -0.00568500
9.47256200  -2.01600600  -0.90916700
9.90077500 1.85995500 0.90281900
10.93166400  -0.21423100  -0.00628600
2.71040500  -2.99451100 0.89335300
-2.71051200 2.99381800  -0.89231700
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Optimized coordinates for IN-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-0.28480600  -1.63249900  -0.70244500
-0.60532100  -0.32234300  -0.18560300
0.60531800 0.32236800 0.18555800
1.68118100  -0.52859200  -0.07567500
-1.68118300 0.52861600 0.07563200
0.28480300 1.63252500 0.70239700
-1.14560700 1.70036800 0.60733300
1.14560500  -1.70034300  -0.60738000
-1.83466600 2.90012900 1.04704000
-2.52186900 2.69089000 1.87214700
-1.05808400 3.58310700 1.39511100
1.83466400  -2.90010500  -1.04708500
1.05808200  -3.58307800  -1.39516800
2.52187600  -2.69086300  -1.87218400
0.96259500 2.55766100 1.14586300
-0.96259700  -2.55763500  -1.14591300
-3.07466400 0.25888900  -0.15464600
-3.57317000  -0.92096100  -0.69412300
-4.97833000  -0.93761300  -0.81245300
-2.91975800  -1.73365400  -0.99589200
-5.59622400 0.21887600  -0.37639500
-5.52929100  -1.76512900  -1.24283100
3.07466100  -0.25886800 0.15461200
3.57316800 0.92098700 0.69408000
4.97832800 0.93763100 0.81242600
2.91975800 1.73368800 0.99582900
5.59621900  -0.21886800 0.37639400
5.52928800 1.76515000 1.24279900
4.40469700  -1.35478900  -0.20994300
-4.40470200 1.35479700 0.20994000
2.38445200  -3.37206900  -0.22746600
-2.38446400 3.37208700 0.22742400
-7.02053600 0.58985000  -0.39825100
-8.04547100  -0.31088500 0.06574600
-7.38733500 1.83584800  -0.89007200
-7.76835300  -1.56823000 0.66873800
-9.41892500 0.09211200  -0.05155800
-8.73843400 2.22947600  -0.97944000
-6.61515400 2.50887100  -1.24941900
-8.78462500  -2.39695000 1.09078000
-6.73776700  -1.86806700 0.81459000
-10.44207600  -0.79209700 0.38503100
-9.73536100 1.36995800  -0.58280400
-8.98301700 3.20769200  -1.38187200
-10.13683000  -2.01385600 0.93738900
-8.54438000  -3.34973100 1.55318000
-11.47699100  -0.47728400 0.28027400
-10.77995800 1.65778000  -0.66470600
-10.92893200  -2.67861400 1.26873900
7.02052800  -0.58985300 0.39827900
8.04547700 0.31086400  -0.06572200
7.38731000  -1.83584300 0.89013300
7.76837700 1.56819700  -0.66874800
9.41892600  -0.09213900 0.05161400
8.73840500  -2.22947700 0.97953300
6.61511800  -2.50885200 1.24948300
8.78466100 2.39690100  -1.09079200
6.73779400 1.86803800  -0.81462300
10.44209000 0.79205400  -0.38497900
9.73534400  -1.36997600 0.58289500
8.98297400  -3.20768700 1.38199100
10.13686100 2.01380200  -0.93737000
8.54443000 3.34967200  -1.55321900
11.47700100 0.47723600  -0.28019700
10.77993900  -1.65780200 0.66482200
10.92897300 2.67854700  -1.26872200
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Optimized coordinates for 2N-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-0.22437700 1.76857200 0.24712400
-0.59369800 0.38362100 0.06815500
0.59369800  -0.38361800  -0.06817200
1.70305000 0.46143300 0.01695100
-1.70305000  -0.46143000  -0.01696500
0.22437600  -1.76856900  -0.24714000
-1.20975700  -1.75147200  -0.20583400
1.20975700 1.75147500 0.20582300
-1.94322000  -2.99525200  -0.35631300
-2.59132000  -2.97678900  -1.23746700
-1.19067900  -3.77503900  -0.48402200
1.94322000 2.99525600 0.35629600
1.19067800 3.77504200 0.48400800
2.59132400 2.97679500 1.23744600
0.86906100  -2.80361000  -0.40620000
-0.86906100 2.80361300 0.40618400
-3.08613000  -0.08361200 0.07082600
-3.54179700 1.21601900 0.26394300
-4.94463400 1.31817500 0.31861300
-2.85750900 2.05192600 0.37090200
-5.60775800 0.11365900 0.16905400
-5.46349900 2.25286700 0.49515100
3.08612900 0.08361400  -0.07084000
3.54179700  -1.21601600  -0.26396500
4.94463400  -1.31817200  -0.31863000
2.85750900  -2.05192100  -0.37093300
5.60775900  -0.11365800  -0.16905700
546349900  -2.25286200  -0.49517300
4.45693100 1.18392000 0.05129100
-4.45693100  -1.18391900  -0.05128900
2.54267500 3.21924000  -0.53100100
-2.54268000  -3.21923700 0.53098000
-11.61547500 1.45508700  -0.50171300
-10.25960000 1.68958200  -0.51094900
-9.34110700 0.65978200  -0.16638900
-9.85264500  -0.63161600 0.18611100
-11.25603000  -0.84045300 0.18617200
-12.11934700 0.17873200  -0.14936700
-7.56576000 1.84321900  -0.47343200
-12.30652500 2.25018000  -0.76537700
-9.87146900 2.66807300  -0.78113100
-7.94077900 0.86971800  -0.17173500
-8.92638900  -1.65560200 0.52206600
-11.63939400  -1.82102400 0.45584700
-13.19160800 0.00731400  -0.14627500
-7.57435000  -1.42117100 0.51656000
-7.04962600  -0.13952000 0.16789900
-9.30630100  -2.63607900 0.79648900
-6.89090900  -2.21457800 0.80345300
7.57435300 1.42117700  -0.51653000
8.92639200 1.65560800  -0.52202600
9.85264700 0.63161500  -0.18608500
9.34110600  -0.65978800 0.16639200
7.94077800  -0.86972400 0.17172800
7.04962700 0.13952100  -0.16789300
11.63939700 1.82102700  -0.45579300
6.89091400 2.21459000  -0.80341100
9.30630700 2.63608900  -0.79643100
11.25603200 0.84045200  -0.18613600
10.25959700  -1.68959400 0.51093900
7.56575700  -1.84322900 0.47340900
11.61547200  -1.45510000 0.50171200
12.11934600  -0.17873900 0.14939000
9.87146600  -2.66809000 0.78110300
12.30652100  -2.25019700 0.76536600
13.19160800  -0.00732100 0.14630500
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Supplementary Information

Optimized coordinates for An-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-0.13195800 0.00036900 1.79506800
-0.57361100 0.00008500 0.41992500
0.57361000  -0.00008300  -0.41992800
1.72387700 0.00008400 0.36987700
-1.72387800  -0.00008400  -0.36988000
0.13195700  -0.00037100  -1.79507100
-1.30050000  -0.00035800  -1.69722400
1.30049900 0.00035600 1.69722100
-2.09929100  -0.00061500  -2.90982700
-2.72800800 0.89195100  -2.97835300
-1.38913500  -0.00078700  -3.73827300
2.09928900 0.00060000 2.90982500
1.38913300 0.00077200 3.73827100
2.72800100  -0.89197200 2.97834500
0.72082300  -0.00059200  -2.87427600
-0.72082400 0.00058700 2.87427300
-3.08986800 0.00000400 0.08699100
-3.47587000 0.00027200 1.42030600
-4.87892600 0.00030700 1.60013500
-2.75017800 0.00043500 2.22767200
-5.59592500 0.00006800 0.42520900
-5.35985200 0.00050100 2.57153800
3.08986800  -0.00000500  -0.08699400
3.47587000  -0.00027400  -1.42030900
4.87892700  -0.00030600  -1.60013700
2.75017900  -0.00043800  -2.22767500
5.59592600  -0.00006300  -0.42521000
5.35985400  -0.00049800  -2.57154000
4.51630500 0.00020600 0.94837200
-4.51630600  -0.00020400  -0.94837400
-7.10708000 2.49784700 0.23721200
-7.76320200 1.22941300 0.14100200
-7.81174100 3.66925500 0.14311200
-7.06723600 0.00003500 0.23274400
-9.19455300 1.22150200  -0.05480800
-9.22218100 3.65777800  -0.05358200
-7.29157300 4.61940000 0.22077300
-7.76318400  -1.22937200 0.14125300
-9.86788700  -0.00002500  -0.14918300
-9.89038700 2.46726700  -0.14819200
-9.76210000 4.59709200  -0.12580200
-7.10704500  -2.49777600 0.23774200
-9.19453400  -1.22152200  -0.05456300
-10.94510300  -0.00004800  -0.29898100
-10.96685200 244563600  -0.29583400
-7.81168900  -3.66921300 0.14387900
-6.03457900  -2.51946200 0.39524100
-9.89034900  -2.46731600  -0.14769700
-9.22212700  -3.65779800  -0.05283600
-7.29150900  -4.61933500 0.22175000
-10.96681300  -2.44573200  -0.29535200
-9.76203100  -4.59713400  -0.12486700
7.10703600 2.49778000  -0.23763600
7.76318000 1.22937500  -0.14119800
7.81167500 3.66921700  -0.14372100
7.06723600  -0.00003100  -0.23274300
9.19452900 1.22152200 0.05462000
9.22211200 3.65779900 0.05299900
7.29149100 4.61934000  -0.22155300
7.76320800  -1.22941000  -0.14105500
9.86788700 0.00002400 0.14918600
9.89033900 2.46731500 0.14781000
9.76201200 4.59713400 0.12507200
7.10709000  -2.49784300  -0.23731600
9.19455800  -1.22150100 0.05475600
10.94510300 0.00004500 0.29898400
10.96680300 2.44572900 0.29546600
7.81175700  -3.66925200  -0.14326600
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Supplementary Information

6.03462000  -2.51957400  -0.39478900
9.89039800  -2.46726800 0.14808500
9.22219700  -3.65777800 0.05342600
7.29159200  -4.61939600  -0.22096600
10.96686300  -2.44563900 0.29572700
9.76211900  -4.59709200 0.12560500
6.03457000 2.51946900  -0.39513800
-6.03461100 2.51958000 0.39468800
2.72800800 0.89319400 2.97798000
-2.72800200  -0.89321400  -2.97797800

CTICZTDZTEmOOT

Optimized coordinates for Py-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

0.08431800 0.68272300 1.11888600
0.52433300  -0.47739500 0.37937200
-0.62271900  -1.17955300  -0.07841000
-1.77353500  -0.50775900 0.33959100
1.67528000  -1.14522400  -0.04492800
-0.18263700  -2.33854400  -0.81989900
1.24913600  -2.26103900  -0.76340400
-1.34754900 0.60845400 1.05745300
2.04614600  -3.28627100  -1.41251500
2.67407800  -3.82254300  -0.69500000
1.33490200  -3.98492600  -1.85602700
-2.14425700 1.62809500 1.71589100
-1.43283300 2.31436700 2.17804700
-2.76143200 2.18149900 1.00206600
-0.77327600  -3.24580400  -1.40298000
0.67496200 1.58697800 1.70671100
3.03865500  -0.76405100 0.20388200
3.42697900 0.35054800 0.93825800
4.82471900 0.50640800 1.03064200
2.70136500 1.01615400 1.39537300
5.54944400  -0.47416800 0.37818200
5.29803400 1.29890000 1.59759100
-3.13711800  -0.88747600 0.08688300
-3.52520900  -2.01243300  -0.63052700
-4.92299900  -2.15097200  -0.74415700
-2.79987700  -2.69660700  -1.05971300
-5.64846300  -1.14310500  -0.13712800
-5.40104300  -2.96250300  -1.28048000
-4.56168100 0.00115000 0.62126300
4.46441500  -1.61820200  -0.37983300
7.00286500  -0.67594700 0.30411300
7.90543000 0.39047400 0.02828900
7.51925900  -1.96544400 0.52901900
9.31415800 0.13148800 0.04835100
7.47203700 1.71935900  -0.31016100
8.88208600  -2.21811200 0.53033400
6.82809800  -2.77407500 0.74491100
10.24429300 1.18845100  -0.19805400
9.80498300  -1.18462800 0.30850100
8.36072700 2.72301700  -0.55094700
6.41022900 1.91465900  -0.39400200
9.24572900  -3.22299400 0.72594300
9.77619000 2.50500200  -0.48764600
11.65045800 0.93410000  -0.16082900
11.22178300  -1.41203100 0.33556400
8.00161700 3.71516900  -0.81114800
10.70681300 3.53078600  -0.72112900
12.54352200 1.99135400  -0.39821400
12.10463600  -0.39979500 0.11570400
11.57678200  -2.41872900 0.53875600
12.07497000 3.27450000  -0.67366400
10.34552200 4.53136200  -0.94240100
13.61201300 1.79629600  -0.36647000
13.17480600  -0.58653600 0.14183900
12.78140100 4.07895600  -0.85546600
-7.11257100  -1.07525800 0.00009000
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Supplementary Information

-7.88469400 0.09588800  -0.23804600

-7.76925700  -2.25760100 0.38864700

-9.30161900 0.04941600  -0.02930600

-7.31934000 1.32705100  -0.72138100

-9.14231600  -2.30646300 0.57325100

-7.17160700  -3.14291900 0.57941900

-10.10014000 1.21593200  -0.24089800
-9.93307900  -1.16278800 0.38601200

-8.08351700 243540800  -0.92733100

-6.26024800 1.36468800  -0.94335600

-9.61336300  -3.23369500 0.88748000

-9.49568100 243095900  -0.68204300

-11.51140900 1.17387000  -0.01682800
-11.35226900  -1.17707900 0.60016900
-7.62605300 3.34869600  -1.29834800

-10.29719800 3.56737000  -0.87916900
-12.27226400 2.33553600  -0.22462000
-12.10699400  -0.06042800 0.41183500
-11.81409800  -2.10726900 0.91986400
-11.66998200 3.51810700  -0.64967100
-9.83209300 4.48968700  -1.21631700

-13.34436400 2.30167900  -0.05086400
-13.18027700  -0.08568600 0.57988700
-12.27559700 4.40586700  -0.80572900
-2.78412100 1.19960300 2.49286500

2.67517700  -2.86747200  -2.20358200
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Optimized coordinates for TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

0.09942100  -1.79714000 0.00004100
0.56596900  -0.43032700 0.00009100
-0.56596900 0.43032700 0.00009100
-1.72999300  -0.33818500 0.00003700
1.72999300 0.33818600 0.00004000
-0.09942100 1.79714000 0.00004400
1.33132200 1.67292300 0.00001600
-1.33132200  -1.67292300 0.00001100
2.15188000 2.87062500 0.00002300
2.78142000 2.92755600  -0.89287100
1.45693700 3.71187200 0.00004800
-2.15188100  -2.87062500 0.00001600
-1.45693700  -3.71187200 0.00004000
-2.78145200  -2.92752300 0.89288900
-0.66798900 2.88698600 0.00003400
0.66798900  -2.88698600 0.00003000
3.08728500  -0.14476400 0.00000800
3.44935900  -1.48492300 0.00003100
4.85027000  -1.68912800  -0.00001500
2.70827300  -2.27805100 0.00007600
5.56345500  -0.51826500  -0.00007100
531377400  -2.66857400  -0.00000600
-3.08728500 0.14476400 0.00000500
-3.44935900 1.48492300 0.00002900
-4.85027100 1.68912700  -0.00001800
-2.70827400 2.27805100 0.00007600
-5.56345500 0.51826400  -0.00007700
-5.31377500 2.66857300  -0.00000800
-4.53205400  -0.86708900  -0.00007800
4.53205400 0.86708900  -0.00007100
-2.78141900  -2.92755400  -0.89287900
2.78145000 2.92752300 0.89289700
6.63644700  -0.38449500  -0.00011200
-6.63644700 0.38449300  -0.00011900
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Optimized coordinates for Th-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

C -0.19921400  -1.78871400  -0.01375400
C -0.58797100  -0.39742700  -0.01322400
C 0.58797000 0.39742500  -0.01322200
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Supplementary Information

1.71020500  -0.43596300  -0.01320900
-1.71020500 0.43596100  -0.01320900
0.19921400 1.78871100  -0.01375000
-1.23457400 1.74657100  -0.01339900
1.23457400  -1.74657400  -0.01340300
-1.98550300 2.98903500  -0.01318700
-2.61028100 3.08209900 0.88008200
-1.24366200 3.78929000  -0.01321100
1.98550200  -2.98903700  -0.01319300
1.24366100  -3.78929200  -0.01321900
2.61063300  -3.08214100  -0.90617000
0.83030300 2.84416100  -0.01461900
-0.83030300  -2.84416300  -0.01462600
-3.08632800 0.02987100  -0.01198300
-3.52380800  -1.29046500  -0.01355200
-4.92402600  -1.42111200  -0.01832000
-2.82719600  -2.12308100  -0.01704700
-5.60415100  -0.21489800  -0.01980700
-5.43073000  -2.37938200  -0.03320000
3.08632800  -0.02987200  -0.01198100
3.52380700 1.29046400  -0.01354700
4.92402500 1.42111200  -0.01831400
2.82719400 2.12307900  -0.01704000
5.60415100 0.21489800  -0.01980300
5.43072800 2.37938300  -0.03319100
4.47362900  -1.12047600  -0.00540700
-4.47362800 1.12047600  -0.00540700
2.61028000  -3.08210400 0.88007600
-2.61063300 3.08214100  -0.90616400
-7.02901600 0.02365700  -0.02773000
-7.71220500 1.20879600  -0.21613300
-8.16472700  -1.29291500 0.22836400
-9.12517200 1.06554700  -0.16113100
-7.21219300 2.15263400  -0.40212800
-9.52009600  -0.22469700 0.06761900
-9.81932600 1.88743000  -0.29144100
-10.52428000  -0.61548200 0.15289600
7.02901700  -0.02365500  -0.02772600
7.71220600  -1.20879400  -0.21613100
8.16472600 1.29291700 0.22837100
9.12517300  -1.06554300  -0.16112800
7.21219500  -2.15263200  -0.40212800
9.52009600 0.22470000 0.06762400
9.81932700  -1.88742600  -0.29143900
10.52428000 0.61548600 0.15290200
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Optimized coordinates for Flu-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

0.04394500  -1.79913600  -0.23023300
-0.52927900  -0.47345800  -0.23119700
0.52928000 0.47344900  -0.23119500
1.75345900  -0.20046000  -0.23100100
-1.75345800 0.20045100  -0.23099800
-0.04394300 1.79912700  -0.23022200
-1.45916300 1.56324700  -0.23081300
1.45916400  -1.56325600  -0.23082400
-2.37104700 2.69267100  -0.23103100
-3.00322800 2.70017200 0.66180800
-1.74409100 3.58579800  -0.23130000
2.37104700  -2.69267900  -0.23105400
1.74409200  -3.58580600  -0.23132900
3.00345400  -2.69986600  -1.12373200
0.43776800 2.93078100  -0.22852200
-0.43776700  -2.93078900  -0.22854000
-3.06372600  -0.38695100  -0.23162100
-3.31938600  -1.75388300  -0.22898300
-4.69083100  -2.07053700  -0.22641200
-2.51735300  -2.48538300  -0.21885000
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Supplementary Information
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-5.52894600
-5.06172200
3.06372600
3.31938500
4.69083000
2.51735100
5.52894500
5.06172000
4.58535500
-4.58535300
3.00323100
-3.00345500
-7.72099700
-6.99146100
-7.70218800
-9.08749500
-9.80104100
-9.11213900
-7.18459200
-7.15568000
-9.64785500
-10.04421100
-11.39872300
-12.67304700
-13.78671100
-13.62336000
-12.34683800
-11.23558400
-12.81166800
-14.78649900
-14.49758800
-12.22487500
-9.86335400
-8.86608300
-9.98742600
-10.59916100
-9.86143700
-9.98458300
-8.86407800
-10.59702400
13.62335800
13.78671200
12.67304900
11.39872300
11.23558200
12.34683500
14.49758500
14.78650000
12.81167100
12.22487000
10.04421300
9.08749500
7.70218800
6.99145900
7.72099200
9.11213500
9.80103900
7.15568200
7.18458500
9.64784900
9.86144300
9.98459000
8.86408500
10.59703200
9.86335500
8.86608500
9.98742500
10.59916300

S150

-0.96953700
-3.08801400
0.38694200
1.75387600
2.07053100
2.48537400
0.96953100
3.08800700
-0.50307500
0.50306900
-2.70018900
2.69986500
-2.04267400
-0.93658300
0.18270200
0.18118500
-0.93490600
-2.05028500
-2.89480100
1.03363900
-2.91389500
1.27360300
0.62341000
1.13271200
0.35473300
-0.91954000
-1.43751300
-0.66088000
2.12143100
0.74369300
-1.51068800
-2.42766000
2.57538400
2.99772900
2.39207000
3.32628800
1.56186700
0.65152700
1.96783900
2.29640600
0.91954400
-0.35472200
-1.13269800
-0.62340000
0.66088300
1.43751300
1.51068900
-0.74367900
-2.12141200
2.42765500
-1.27359000
-0.18118000
-0.18269800
0.93658000
2.04266700
2.05027900
0.93490700
-1.03363000
2.89478800
2.91388500
-1.56183100
-0.65148300
-1.96780200
-2.29636500
-2.57538300
-2.99772700
-2.39208600
-3.32628200

-0.22617800
-0.19363800
-0.23162300
-0.22897800
-0.22640700
-0.21883900
-0.22618000
-0.19362800
-0.24154700
-0.24153800
0.66178300
-1.12370700
-0.70769400
-0.22151800
0.26393700
0.25826400
-0.22353100
-0.70666700
-1.11178300
0.66189300
-1.09020800
0.73701500
0.45440100
0.67601200
0.33836600
-0.21518100
-0.44058800
-0.10386800
1.10568800
0.50768000
-0.47170400
-0.87074700
-0.07551100
0.08639100
-1.14636800
0.23049500
2.24404000
2.83717700
2.44291700
2.58796500
-0.21519900
0.33836300
0.67602000
0.45440700
-0.10387800
-0.44060900
-0.47173100
0.50767900
1.10570900
-0.87078000
0.73703300
0.25826900
0.26394400
-0.22152200
-0.70771200
-0.70668800
-0.22354000
0.66191200
-1.11181000
-1.09024000
2.24406300
2.83718600
2.44294900
2.58799700
-0.07547300
0.08643800
-1.14633400
0.23054200



Supplementary Information

Optimized coordinates for TPAOMe-TDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-0.08874000  -1.66147800 0.76171400
-0.56410100  -0.41991300 0.19928700
0.56035200 0.36403500  -0.17399900
1.73325600  -0.33365700 0.12924300
-1.73699200 0.27739000  -0.10453800
0.08503600 1.60628700  -0.73479900
-1.34331700 1.49262300  -0.66490300
1.33963200  -1.54837100 0.69056500
-2.17033700 2.58210700  -1.14983600
-2.79092200 3.00275600  -0.35304900
-1.47974900 3.34811000  -1.50648300
2.16683300  -2.63671100 1.17782500
1.47645100  -3.40153100 1.53738400
2.78640700  -3.06014900 0.38167000
0.64734300 2.59984100  -1.19448900
-0.65106500  -2.65345100 1.22460200
-3.08553700  -0.16238200 0.11095800
-3.44193800  -1.38136700 0.67782600
-4.83216700  -1.57053600 0.78300900
-2.69530100  -2.09653300 1.00893700
-5.59002800  -0.51452000 0.30570800
-5.27386800  -2.45441500 1.22755000
3.08174200 0.10339100  -0.09205000
3.43773200 1.32466600  -0.65459900
4.82789400 1.51569000  -0.75704600
2.69090100 2.04874800  -0.96530200
5.58553800 0.45866600  -0.28148100
5.27141500 2.42540700  -1.14402100
4.53617300  -0.81638200 0.29797200
-4.53983900 0.74681400  -0.30288300
-7.04309400  -0.38199300 0.26120600
-7.68106300 0.86754200 0.14146000
-7.87243400  -1.51915800 0.33952100
-9.06306400 0.98051300 0.09675700
-7.08409000 1.77342800 0.08737000
-9.25457400  -1.41564200 0.31230900
-7.42486400  -2.50482700 0.41648700
-9.88355000  -0.16067900 0.18617900
-9.51759500 1.95934800  -0.00429900
-9.86033100  -2.31181400 0.38318800
7.03803200 0.32748100  -0.23674300
7.68681300  -0.55748900 0.64573500
7.85578000 1.09822100  -1.08794500
9.06924800  -0.66495500 0.68582200
7.09867100  -1.14982300 1.34099100
9.23771700 0.99559900  -1.05843900
7.39662000 1.76420600  -1.81164800
9.87819300 0.11094800  -0.16724200
9.53413900  -1.34288500 1.39241400
9.83432700 1.59015700  -1.74087500
-11.28610100  -0.05238000 0.15154400
11.28029400 0.00416900  -0.13498100
11.91009600  -1.22228900 0.23307900
12.94670100  -1.23774400 1.17099600
11.52008000  -2.43697100  -0.35779800
13.59129600  -2.42797800 1.51428000
13.25917800  -0.30724000 1.63347800
12.14050500  -3.62655400  -0.00576300
10.72333900  -2.44033600  -1.09438300
13.18554300  -3.63316500 0.93068600
14.39389500  -2.40122700 2.24144600
11.84339100  -4.56715100  -0.45752300
12.10494400 1.12654200  -0.44618700
11.87185200 2.37633900 0.13670200
13.18390400 0.99089000  -1.33622500
12.67744500 3.47547800  -0.16809000
11.04750800 2.49460900 0.83241100
14.00234100 2.07246000  -1.62704800
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Supplementary Information

13.37701900 0.02674100  -1.79491700
13.75362100 3.32704000  -1.05028100
12.46448300 4.42964600 0.29872400
14.83721900 1.97379300  -2.31286000
-12.08539200  -1.09705800  -0.40179000
-13.21021900  -1.57531600 0.29161700
-11.78126300  -1.65453200  -1.64793400
-14.00382800  -2.57570100  -0.25033200
-13.45875200  -1.15124300 1.25892400
-12.56195400  -2.67755600  -2.19005900
-10.92060900  -1.28994100  -2.19921100
-13.68407800  -3.14093200  -1.49400600
-14.87385200  -2.94847300 0.27995700
-12.29348700  -3.08901200  -3.15562500
-11.93920600 1.11624200 0.64545700
-12.93055700 1.75169100  -0.10813500
-11.61837300 1.63867900 1.91072000
-13.59788500 2.87700000 0.38022900
-13.18959100 1.35818700  -1.08559300
-12.26093800 2.76919300 2.39337700
-10.85770200 1.15134700 2.51178100
-13.26052300 3.39698000 1.63459900
-14.36415700 3.34054600  -0.22939200
-12.01698500 3.17756900 3.36847100
14.61079100 4.32734100  -1.41092100
13.73613400  -4.85421900 1.19740500
-13.83860300 4.49449500 2.20619300
-14.52236500  -4.12615300  -1.93237400
14.40489000 5.61737400  -0.85776300
15.18548900 6.25347600  -1.27733100
13.42278500 6.02405700  -1.13146700
14.49618300 5.60927000 0.23607500
14.79617300  -4.91960100 2.13784400
14.47900700  -4.57691100 3.13123500
15.08291500  -5.97048200 2.19639800
15.66206400  -4.32723900 1.81494200
-14.85557800 5.16870500 1.48267400
-15.17445700 5.99941000 2.11375300
-14.48155400 5.56365100 0.52925900
-15.71509700 4.51483700 1.28612400
-14.24480900  -4.73338700  -3.18408300
-15.02220700  -5.48380600  -3.33418800
-14.28293400  -4.00612500  -4.00538200
-13.26357600  -5.22533600  -3.18759500
-2.81079900 226473100  -1.97817700
2.80828100  -2.31686300 2.00438800
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Optimized coordinates for TPAOMe-TTDPP singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-0.43666900  -1.62359500 0.64762100
-0.63142500  -0.25777100 0.22091400
0.63790300 0.29998000  -0.07599400
1.63462800  -0.65993400 0.14294000
-1.62903900 0.69457900  -0.01760600
0.44018400 1.66006400  -0.51708500
-0.97809200 1.85887000  -0.43808700
0.98294200  -1.82142000 0.56542800
-1.51894600 3.19326400  -0.69948600
-0.77357262 3.79253078  -1.17927537
-2.37554886 3.11260038  -1.33558735
1.52298300  -3.14268200 0.88030100
2.40983525  -3.03445365 1.46909613
0.79610495  -3.70334472 1.43003331
1.21172300 2.53817000  -0.90734300
-1.20408300  -2.50658200 1.02976400
-3.04471800 0.48249600 0.09160100
-3.63513700  -0.66854900 0.60680800
-5.03876300  -0.66102500 0.55044900
-3.04151300  -1.49072500 0.99297600
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Supplementary Information
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-5.57704300
-5.65139700
3.04911100
3.63860200
5.04273000
3.04367400
5.58355600
5.65424900
4.30480300
-4.29632500
-10.91094700
-11.89484700
-11.35984300
-13.24705900
-11.59475100
-12.70904300
-10.63845300
-13.68616300
-13.97570500
-13.01589000
10.91793000
11.87985500
11.38617100
13.23046300
11.55827900
12.73524700
10.68310500
13.69016800
13.94060800
13.06118100
-15.05693100
15.05973300
16.05019200
17.13638200
15.96935200
18.12748500
17.21257400
16.93808500
15.13759900
18.02935900
18.95730000
16.88065600
15.48894300
14.96265600
16.46732100
15.38105900
14.21204300
16.90461500
16.88506400
16.36142900
14.94773100
17.66015600
-15.56016100
-16.42721100
-15.21925400
-16.93731400
-16.70091500
-15.71025800
-14.55675300
-16.57916200
-17.60766600
-15.42073000
-15.97715300
-17.17533600
-15.71191800
-18.09758600
-17.39397600
-16.61263800
-14.79070900

S153

0.48471700
-1.47869100
-0.46206300

0.70222000

0.66685600

1.54831800
-0.51586500
1.48620400
-1.61219400

1.58449500

0.49388400

1.49916900
-0.82705500

1.20358400

2.53463500
-1.13085100
-1.63716100
-0.12096400

2.00282000
-2.15893900
-0.56735200
-1.29752500

0.49418100
-0.99002100
-2.09829300

0.80776800

1.06529800

0.07140200

-1.56110600
1.62020500
-0.42478000

0.38639400
-0.62690800
-0.42810200
-1.83633300
-1.40085700

0.50137900
-2.81664700
-2.00192100
-2.60670700
-1.21008100
-3.75216600

1.72960300

2.78654700

2.01432500

4.10136200

2.58169600

3.31490100

1.20404800

4.37221000

4.89551900

3.54069800
-1.68448900
-2.43068200
-2.19611100
-3.64584900
-2.04572500
-3.42926900
-1.62800200
-4.16003100
-4.22591900
-3.79668500

0.52724100

0.80772500

1.18466400

1.71384800

0.30612500

2.10284300

0.97092700

-0.01553400
0.91279000
-0.00088100
-0.48708800
-0.49822300
-0.81578700
-0.01724900
-0.85860800
0.46257400
-0.48295100
-0.20823300
-0.28550600
-0.01864100
-0.19641900
-0.41146000
0.09116900
0.03943000
-0.00175700
-0.26996200
0.24561800
0.07486500
0.80022900
-0.72280800
0.73217700
1.45892100
-0.80041600
-1.32261600
-0.07261300
1.31933900
-1.43977400
0.10048100
-0.14571300
0.02080400
0.87834300
-0.69161400
1.02496900
1.43297900
-0.53454800
-1.36848000
0.32216300
1.69482000
-1.08102200
-0.36490100
0.38480500
-1.33262400
0.16994400
1.14120900
-1.53653800
-1.92103700
-0.79128400
0.76595300
-2.28170900
-0.34244000
0.47378300
-1.59870700
0.04078200
1.45060500
-2.03261400
-2.24361700
-1.21446000
0.66628900
-3.00980400
0.63194600
-0.03163500
1.84615300
0.49609400
-0.96863300
2.36555000
2.37821100



Supplementary Information

-17.81677200 2.37314400 1.69778200
-19.01801700 1.90249100  -0.04327300
-16.41300500 2.61383900 3.30157800
16.85197500 5.61443600  -1.07725400
18.93213600  -3.62914800 0.39567600
-18.63843600 3.28327300 2.29977900
-17.12699100  -5.36814100  -1.54020900
16.33586100 6.72073000  -0.35454000
16.85270800 7.60054100  -0.74030200
15.25599400 6.83955100  -0.51133100
16.53298900 6.63028300 0.72150100
20.05541900  -3.47004100 1.24723700
19.75514000  -3.33922600 2.29490800
20.63729300  -4.38802300 1.15362700
20.67660800  -2.61721200 0.94436200
-19.86997600 3.59365700 1.66806500
-20.36135100 4.32696600 2.30904000
-19.71685300 4.03052500 0.67275900
-20.51254800 2.70858500 1.57478000
-16.79680800  -5.93564600  -2.79769800
-17.32941600  -6.88630300  -2.84873700
-17.12068400  -5.29637800  -3.62919000
-15.71877900  -6.12126800  -2.88854500
6.96689900  -0.89041500 0.11829300
7.51132700  -2.10801500 0.48298400
8.25102900 0.27109200  -0.18584500
8.92463200  -2.11858800 0.50422100
6.90501000  -2.97833200 0.70907800
9.50146500  -0.91196000 0.15786200
9.50866800  -3.00188000 0.73398000
-6.95870400 0.82585700  -0.23200400
-7.49796200 1.94824000  -0.83294400
-8.24787700  -0.24818500 0.29244900
-8.91038700 1.94578600  -0.88469400
-6.88827900 2.74745000  -1.23996800
-9.49302200 0.82485800  -0.32547200
-9.48713000 2.73630800  -1.34992000
-1.80318226 3.65035317 0.22527302
1.75833606  -3.65745363  -0.02772934

IIIAZQAnAQOTDZAOIQAVPAQT I ZIACIEONITZTOITIIOQ0000TZO

Optimized coordinates for NTT singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-2.18316300  -1.36681900 0.00000600
-0.76586200  -1.68984100 0.00000700
0.24035500  -0.65926100 0.00000200
-0.24035500 0.65926100  -0.00000300
-1.63107000 0.96601500  -0.00000400
-2.63239300 0.01362100 0.00000100
1.63107000  -0.96601500 0.00000300
0.76586200 1.68984100  -0.00000700
2.18316300 1.36681900  -0.00000600
2.63239300  -0.01362100  -0.00000100
1.88831300  -2.02001200 0.00000900
-1.88831300 2.02001200  -0.00001000
0.50994400 2.99671300  -0.00001300
2.96125100 2.45054100  -0.00001100
1.96606600 3.76322900  -0.00001600
-2.96125100  -2.45054100 0.00001100
-0.50994400  -2.99671300 0.00001200
-1.96606600  -3.76322900 0.00001600
4.04641200  -0.37266400  -0.00000200
5.15954200 0.44144100 0.00001700
4.54562000  -2.06338000  -0.00002800
6.40421500  -0.25988800 0.00001200
5.08044700 1.51998100 0.00003400
6.21894000  -1.61752000  -0.00001200
-4.04641200 0.37266400 0.00000200
-5.15954200  -0.44144100  -0.00002400
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Supplementary Information

-4.54562000 2.06338000 0.00004000
-6.40421500 0.25988800  -0.00001700
-5.08044700  -1.51998100  -0.00004800
-6.21894000 1.61752000 0.00001700
7.74624500 0.42105800 0.00003100
7.86667000 1.06074100  -0.88157500
7.86666100 1.06070900 0.88166000
8.56189200  -0.30661900 0.00002200
-7.74624500  -0.42105800  -0.00004200
-7.86665900  -1.06070400  -0.88167600
-7.86667200  -1.06074600 0.88155900
-8.56189200 0.30661900  -0.00003100
6.97672400  -2.38951700  -0.00002100
-6.97672400 2.38951700 0.00003000

TZIZITDTZaTTIIZOOzZa®w

Optimized coordinates for 2N-NTT singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-1.56947500 2.04101000  -0.08888800
-0.13022000 1.85131100  -0.01385100
0.45431500 0.53500200 0.02123000
-0.45431500  -0.53500500  -0.02124100
-1.86207500  -0.33976200  -0.09588300
-2.46937900 0.90238300  -0.12978400
1.86207500 0.33975900 0.09587200
0.13022000  -1.85131500 0.01383900
1.56947500  -2.04101300 0.08887500
2.46937900  -0.90238700 0.12977200
2.46960000 1.23796900 0.13095200
-2.46960000  -1.23797200  -0.13096500
-0.56285300  -2.98786100  -0.01871600
1.92245500  -3.32715700 0.11060500
0.53474600  -4.21274100 0.04177500
-1.92245500 3.32715300  -0.11061800
0.56285300 2.98785700 0.01870300
-0.53474700 4.21273800  -0.04178800
3.91600400  -1.05660000 0.19803200
4.67258300  -2.20078600 0.34653400
4.97672200 0.33985500 0.09440300
6.07939700  -1.98837900 0.38834900
4.22014000  -3.17877700 0.43838200
6.41415900  -0.64988600 0.26548500
-3.91600400 1.05659700  -0.19804300
-4.67258200 2.20078300  -0.34655500
-4.97672300  -0.33985500  -0.09439900
-6.07939600 1.98837600  -0.38836900
-4.22013800 3.17877300  -0.43841200
-6.41415900 0.64988500  -0.26548900
7.04943800  -3.12284900 0.59599500
6.60376400  -3.89181100 1.23417700
7.31815500  -3.60743400  -0.35095300
7.97534800  -2.78259300 1.06570300
-7.04943600 3.12284500  -0.59602500
-7.31815000 3.60744100 0.35091700
-6.60376300 3.89179900  -1.23421700
-7.97534600 2.78258400  -1.06572900
8.81822700  -0.57988100  -0.38306100
10.09687700 0.03336200  -0.38642000
7.73389600  -0.00432200 0.26396200
11.21195800  -0.55191900  -1.04640600
10.27231400 1.28682000 0.28414300
7.92453400 1.24892800 0.92391800
12.44077900 0.06790000  -1.03748800
11.07757400  -1.50083400  -1.55906200
11.55245700 1.89943100 0.27620100
9.14889500 1.86909900 0.93089100
7.08624600 1.70164000 1.44417800
12.61382100 1.30471800  -0.36895900
13.28474300  -0.39040200  -1.54450900
11.68114400 2.84933100 0.78851600
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Supplementary Information

9.27416300 2.81855800 1.44476200
13.58866900 1.78319000  -0.36907400
-8.81822600 0.57989000 0.38306200
-10.09687600  -0.03335300 0.38643100

-7.73389700 0.00432200  -0.26395500
-11.21195600 0.55193700 1.04641100
-10.27231500  -1.28682000  -0.28411500

-7.92453600  -1.24893600  -0.92389500
-12.44077700  -0.06788200 1.03750400
-11.07757200 1.50085900 1.55905400
-11.55245700  -1.89943100  -0.27616200

-9.14889700  -1.86910800  -0.93085700

-7.08624900  -1.70165500  -1.44415000
-12.61382000  -1.30471000 0.36899300
-13.28474100 0.39042600 1.54452100
-11.68114500  -2.84933900  -0.78846300

-0.27416600  -2.81857400  -1.44471500
-13.58866800  -1.78318200 0.36911600

-8.69103000 1.50841600 0.93000600

8.69103100  -1.50839900  -0.93001800

asliesiicole el NoN--NoNoN"NoNo Ro Ro Re RO RO =12

Optimized coordinates for FIu-NTT singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-1.49843100  -2.08600200  -0.20080500
-0.06837700  -1.85284500  -0.08266400
0.47126100  -0.52045200 0.01379300
-0.47125800 0.52048700  -0.01383200
-1.86947600 0.28282600  -0.13123800
-2.43445500  -0.97633200  -0.22403100
1.86948000  -0.28279100 0.13119800
0.06838100 1.85288000 0.08262100
1.49843600 2.08603600 0.20075900
2.43446000 0.97636600 0.22398800
2.50554100  -1.16149100 0.15135400
-2.50553800 1.16152500  -0.15139900
-0.66092200 2.96694300 0.07269400
1.80814200 3.38122400 0.27669600
0.39386200 4.22363600 0.20412700
-1.80813800  -3.38118900  -0.27674700
0.66092700  -2.96690800  -0.07274000
-0.39385800  -4.22360100  -0.20417900
3.87288800 1.17457200 0.33295900
4.58698700 2.33430100 0.55446400
4.98326800  -0.17911500 0.18610400
5.99874600 2.16582700 0.62106400
4.09975900 3.29140000 0.68209400
6.38177200 0.84635500 0.44419800
-3.87288300  -1.17453800  -0.33300200
-4.58697600  -2.33425700  -0.55457800
-4.98326800 0.17913300  -0.18605600
-5.99873600  -2.16578500  -0.62116500
-4.09974400  -3.29134600  -0.68227000
-6.38176800  -0.84632700  -0.44421200
6.92472400 3.32012300 0.90819600
7.18613600 3.86966700  -0.00480700
6.44390400 4.03367200 1.58425900
7.85649300 2.98713100 1.37118200
-6.92470800  -3.32006800  -0.90837200
-6.44387100  -4.03358900  -1.58445300
-7.18614600  -3.86965200 0.00460100
-7.85646400  -2.98705400  -1.37136800
13.74987500  -2.52625400 0.43987000
14.40084900  -1.50910900  -0.26589200
13.69653700  -0.37883700  -0.69721500
12.33900000  -0.27807200  -0.41522700
11.68423700  -1.30388000 0.29620800
12.38669000  -2.43187100 0.72627800
14.31009100  -3.39706600 0.76771900
15.46176200  -1.59718300  -0.48109400
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Supplementary Information

14.21206900 0.40560100  -1.24533100
11.88543400  -3.22461100 1.27460400
11.36557400 0.84417700  -0.77643200
10.06646900 0.31574600  -0.16673900
8.80826200 0.89916800  -0.17515000
7.72222400 0.24452300 0.44543000
7.94609300  -1.00964800 1.05164900
9.20625600  -1.60135000 1.05454200
10.27298800  -0.93543800 0.44710900
8.64219200 1.84423900  -0.68192600
7.11867100  -1.51218700 1.54294600
9.34992100  -2.56587900 1.53317300
-7.94609300 1.00972200  -1.05151500
-7.72222300  -0.24450100  -0.44540400
-8.80826300  -0.89920400 0.17511100
-10.06647300  -0.31578700 0.16674000
-10.27299200 0.93545100  -0.44699800
-9.20625800 1.60142000  -1.05436400
-7.11867000 1.51230700  -1.54276200
-8.64219600  -1.84431900 0.68180700
-9.34992200 2.56599100  -1.53291100
-11.36558100  -0.84427800 0.77637400
-12.33900800 0.27800000 0.41526300
-13.69654800 0.37873600 0.69724900
-14.40086000 1.50904400 0.26602400
-13.74988400 2.52625500  -0.43964100
-12.38669600 2.43190300  -0.72604700
-11.68424300 1.30387500  -0.29607400
-14.21208100  -0.40575400 1.24529000
-15.46177500 1.59709600 0.48122600
-14.31010000 3.39709600  -0.76741500
-11.88543800 3.22469300  -1.27429700
-11.24270400  -1.01163700 2.30752500
-10.49609000  -1.77335200 2.55562800
-10.94477800  -0.07337100 2.78350400
-12.19866600  -1.32594600 2.73930600
-11.78574000  -2.18384700 0.13119400
-11.87806100  -2.08648800  -0.95412000
-11.04751200  -2.96428900 0.34388200
-12.75025700  -2.51797400 0.52758800
11.78574300 2.18380400  -0.13137900
11.04751600 2.96422900  -0.34413300
11.87807300 2.08654400 0.95394300
12.75025800 2.51789000  -0.52781300
11.24268300 1.01139500  -2.30759700
10.94475000 0.07308600  -2.78348700
10.49607100 1.77309000  -2.55576400
12.19864300 1.32566100  -2.73941600
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Optimized coordinates for NTC singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-1.92938800  -1.70804600 0.00000000
-0.47771300  -1.79327500 0.00000000
0.34678800  -0.61135400  -0.00000200
-0.34678800 0.61135300  -0.00000400
-1.76575700 0.68605000  -0.00000600
-2.60138800  -0.41931700  -0.00000200
1.76575700  -0.68605100  -0.00000200
0.47771300 1.79327400  -0.00000600
1.92938800 1.70804600  -0.00000500
2.60138700 0.41931600  -0.00000200
2.19083700  -1.68430300  -0.00000300
-2.19083700 1.68430200  -0.00001200
0.01075800 3.04000300  -0.00000900
2.51809700 2.90470700  -0.00000600
1.32030800 4.03716900  -0.00001000
-2.51809700  -2.90470700 0.00000100
-0.01075900  -3.04000400 0.00000100
-1.32030800  -4.03717000 0.00000300
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Supplementary Information

7.74101100 1.38384000  -0.00004100
8.57317600 0.10164600  -0.00001000
7.75501300  -1.01674800 0.00002300
6.38017500  -0.59346500 0.00001800
6.33119200 0.79218900  -0.00002000
4.04832300 0.30149700 0.00000200
5.01647600 1.29875800  -0.00002900
4.74661700 2.34566900  -0.00005700
10.15722500  -1.58800800 0.00002900
4.80982100  -1.30848100 0.00004800
11.09651700  -2.12300400 0.00004100
8.00039200 222773500  -1.26768100
7.34204800 3.10229800  -1.28768000
9.03570000 2.58407500  -1.28750100
7.82105000 1.64224300  -2.17327000
8.00040100 2.22780200 1.26755200
7.34205700 3.10236600 1.28751100
7.82106600 1.64235700 2.17317400
9.03570900 2.58414300 1.28734500
8.66074100  -2.49226900 0.00005700
9.95309700  -0.22972900  -0.00000500
10.76735600 0.48614300  -0.00002700
-7.74101100  -1.38384000  -0.00005000
-8.57317600  -0.10164500  -0.00001200
-7.75501300 1.01674900 0.00002700
-6.38017500 0.59346500 0.00001900
-6.33119300  -0.79218900  -0.00002700
-4.04832300  -0.30149800 0.00000000
-5.01647600  -1.29875800  -0.00003900
-4.74661800  -2.34567000  -0.00007300
-10.15722400 1.58800900 0.00003600
-4.80982000 1.30848000 0.00005200
-11.09651600 2.12300600 0.00005000
-8.00039400  -2.22772700  -1.26769400
-7.34205000  -3.10229100  -1.28769900
-9.03570100  -2.58406700  -1.28751500
-7.82105200  -1.64223000  -2.17328100
-8.00040100  -2.22780800 1.26753800
-7.34205600  -3.10237200 1.28749200
-7.82106600  -1.64236800 2.17316300
-9.03570900  -2.58415000 1.28733000
-8.66074000 2.49227000 0.00007000
-9.95309700 0.22973000  -0.00000500
-10.76735600  -0.48614100  -0.00003000
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Optimized coordinates for 2N-NTC singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-1.53925900  -2.06386500  -0.11152700
-0.10095400  -1.84961700  -0.11768900
0.46454900  -0.52624600  -0.04031400
-0.46454800 0.52624700 0.04031300
-1.86809600 0.30859300 0.04579800
-2.46036600  -0.94266000  -0.02648500
1.86809600  -0.30859100  -0.04579900
0.10095500 1.84961800 0.11768700
1.53925900 2.06386600 0.11152500
2.46036600 0.94266100 0.02648200
2.48832200  -1.19639400  -0.11168400
-2.48832200 1.19639500 0.11168200
-0.61092000 2.97152200 0.19982000
1.87085200 3.35314300 0.18997300
0.46690200 4.21393500 0.26492800
-1.87085200  -3.35314200  -0.18997500
0.61092100  -2.97152100  -0.19982000
-0.46690100  -4.21393400  -0.26493000
7.29150300 2.93950600 0.08663300
8.36770900 1.85745800  -0.00023400
7.79426900 0.59614400  -0.07064100
6.36561000 0.72740100  -0.04190700
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Supplementary Information
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6.03311700
3.89986300
4.64397700
4.16518200
10.28807600
4.97431200
7.35443500
6.53102100
8.29467100
7.28535400
7.39166300
6.56901400
7.34882000
8.33265700
8.98022900
9.77880400
10.41834500
-7.29150300
-8.36770900
-7.79426900
-6.36561000
-6.03311700
-3.89986300
-4.64397600
-4.16518100
-10.28807600
-4.97431300
-7.39166200
-6.56901200
-8.33265500
-7.34881700
-7.35443600
-6.53102200
-7.28535600
-8.29467200
-8.98023000
-9.77880300
-10.41834500
-15.18490700
-13.85699100
-13.44467700
-14.43910500
-15.79894500
-16.16602900
-11.35012400
-15.48597300
-13.10330100
-12.08664500
-14.01586300
-16.54892400
-17.21022700
-12.69223800
-11.68843900
-14.76189300
-12.39404300
12.69223700
14.01586200
14.43910400
13.44467700
12.08664500
11.68843900
16.54892300
12.39404200
14.76189200
15.79894400
13.85699100
11.35012400
15.18490700
16.16602800
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2.07229300
1.12350700
2.29676300
3.26362800
0.53320800
-0.29316200
3.89877700
4.61923100
4.46015400
3.34895400
3.73442700
4.45251700
3.06719100
4.29290800
-0.65877100
1.81936600
2.69135700
-2.93950500
-1.85745800
-0.59614500
-0.72740100
-2.07229200
-1.12350600
-2.29676200
-3.26362600
-0.53320900
0.29316200
-3.73441400
-4.45250300
-4.29289400
-3.06717000
-3.89878700
-4.61924100
-3.34897400
-4.46016500
0.65876900
-1.81936700
-2.69135700
3.22346200
2.86323500
1.56141000
0.62711100
1.02964500
2.29918700
1.87148300
4.22145600
3.57180500
1.15942900
-0.67208800
0.31725400
2.59623100
-1.03021300
-0.11237500
-1.38371600
-2.01761100
1.03020500
0.67207900
-0.62711400
-1.56140800
-1.15942700
0.11237300
-0.31726300
2.01760000
1.38370300
-1.02964900
-2.86322800
-1.87147600
-3.22345600
-2.29918600

0.04874900
0.01785200
0.08256400
0.15154600
-0.10015000
-0.08785700
-1.12256700
-1.08369900
-1.11959900
-2.06489900
1.40736400
1.48596800
2.27222200
1.44990300
-0.16956900
-0.01884100
0.05467400
-0.08665500
0.00022100
0.07064000
0.04190600
-0.04876200
-0.01785500
-0.08257800
-0.15156900
0.10014800
0.08786800
-1.40739400
-1.48600500
-1.44994000
-2.27224600
1.12253500
1.08366200
2.06487300
1.11956100
0.16958000
0.01882600
-0.05469600
-0.58098900
-0.61856300
-0.22212900
0.21435100
0.24255700
-0.14609800
-0.61907200
-0.88559200
-0.95180600
-0.25597300
0.60693200
0.57647800
-0.12113800
0.57371000
0.13256100
0.95109600
0.91021800
-0.57372100
-0.60694000
-0.21434400
0.22214800
0.25599000
-0.13256000
-0.57647800
-0.91024100
-0.95111400
-0.24254800
0.61859800
0.61909800
0.58102700
0.14612200



Supplementary Information

H 13.10330200  -3.57179400 0.95185100
H 15.48597400  -4.22144600 0.88564200
H 17.21022700  -2.59623100 0.12116500

Optimized coordinates for FIu-NTC singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

-1.41735300  -2.15234600 0.19173800
0.00644300  -1.85609800 0.19145600
0.49443600  -0.49997500 0.19106200

-0.49443700 0.49996400 0.19102000

-1.88313000 0.20230600 0.19122200

-2.40216400  -1.08323400 0.19134200
1.88312900  -0.20231600 0.19128200

-0.00644300 1.85608700 0.19134400
1.41735200 2.15233600 0.19164300
2.40216200 1.08322400 0.19133300
2.55388500  -1.05513300 0.19197300

-2.55388700 1.05512300 0.19183700

-0.78221300 2.93790500 0.19140600
1.67374700 3.46097800 0.19193700
0.22202700 4.24225800 0.19190000
-1.67374800  -3.46098800 0.19210500
0.78221200  -2.93791500 0.19160200

-0.22202800  -4.24226800 0.19215000
7.11057600 3.35544200 0.19987600
8.24795600 2.33406300 0.19444700
7.74801700 1.03980000 0.18429500
6.31409500 1.09003000 0.18545900
5.90409100 2.41652100 0.19525800
3.82873200 1.34616600 0.19100200
4.50417900 2.56206800 0.19826500
3.97030800 3.50218500 0.20478400

10.24282400 1.12065700 0.16659000
4.98382300  -0.00997000 0.17979400
7.14114700 4.24428400  -1.06310700
6.27816000 4.91779400  -1.07899600
8.04843100 4.85726400  -1.08030300
7.11955200 3.63708900  -1.97188900
7.14187900 4.23077700 1.47228300
6.27832500 4.90331100 1.49637300
7.12186700 3.61394500 2.37460900
8.04862500 4.84438900 1.49476700
9.00551500  -0.14757200 0.17159600
9.65878700 2.37735400 0.18394600

10.24711700 3.28735000 0.15804500
-7.11057900  -3.35545100 0.19974200
-8.24795800  -2.33407200 0.19436600
-7.74801900  -1.03980800 0.18429000
-6.31409700  -1.09004000 0.18545900
-5.90409300  -2.41653100 0.19518400
-3.82873400  -1.34617600 0.19100000
-4.50418100  -2.56207900 0.19819100
-3.97031100  -3.50219700 0.20466200

-10.24282600  -1.12066300 0.16656300

-4.98382500 0.00996100 0.17987000
-7.14114400  -4.24422300  -1.06329100
-6.27815700  -4.91773100  -1.07921500
-8.04842800  -4.85720100  -1.08052600
-7.11954500  -3.63697600  -1.97203800
-7.14188800  -4.23085800 1.47209900
-6.27833500  -4.90339500 1.49615500
-7.12188000  -3.61407800 2.37446000
-8.04863500  -4.84447200 1.49454400

-9.00551600 0.14756500 0.17165300
-9.65878900  -2.37736200 0.18385200

-10.24712200  -3.28735500 0.15789300
-12.61504900  -1.68734600 0.66613300
-11.66455600  -0.77796400 0.15341300
-12.12153800 0.45216700  -0.36817900

S160

OO CTONV I I IAT T TALODOQAQCNNNQATOnIIZIIZIOIZIZIQOrOIOO00000nZZ®ZZITO0O0O0NOCOQQAOQA



Supplementary Information

-13.47556000 0.74629400  -0.37089800
-14.41180500  -0.17746800 0.13522000
-13.97622000  -1.39961700 0.65336300
-12.27280300  -2.62084600 1.10086300
-11.40636400 1.15540800  -0.78682800
-14.68388100  -2.11809900 1.05740500
-14.17611500 2.00413600  -0.88595500
-15.63888500 1.66685300  -0.59592500
-16.77440200 243035300  -0.84055800
-18.02951900 1.91861700  -0.49022300
-18.14300500 0.65499300 0.09868200
-17.00697200  -0.11754100 0.34723600
-15.75461900 0.39328500  -0.00202000
-16.69742200 3.41350500  -1.29773400
-18.92265800 2.50762600  -0.67720200
-19.12377200 0.27169100 0.36488200
-17.10044100  -1.09847800 0.80489900
18.14300500  -0.65498900 0.09868700
18.02952300  -1.91859300  -0.49026300
16.77440900  -2.43031800  -0.84062200
15.63889000  -1.66682700  -0.59596900
15.75462000  -0.39328000  -0.00201900
17.00697100 0.11753400 0.34726300
19.12377100  -0.27169600 0.36490600
18.92266400  -2.50759500  -0.67725700
16.69743200  -3.41345300  -1.29783300
17.10043600 1.09845600 0.80496000
14.17612200  -2.00410100  -0.88601900
13.47556300  -0.74627700  -0.37092200
12.12154100  -0.45215100  -0.36820000
11.66455500 0.77796000 0.15343400
12.61504400 1.68732500 0.66619300
13.97621600 1.39959700 0.65342000
14.41180400 0.17746700 0.13523500
11.40637000  -1.15537800  -0.78687800
12.27279600 2.62080800 1.10095600
14.68387400 2.11806400 1.05749200
13.72169600  -3.25932000  -0.10799600
13.88426100  -3.13710300 0.96642900
12.65664300  -3.45282000  -0.27322100
14.27854700  -4.14175100  -0.44006900
13.93390100  -2.20435300  -2.39886700
12.87241400  -2.38145800  -2.60125400
14.24844800  -1.32510300 -2.96786200
14.49461300  -3.06940200  -2.76811100
-13.93388500 2.20444300  -2.39879400
-12.87239700 2.38155400  -2.60116900
-14.24842900 1.32521200  -2.96782200
-14.49459400 3.06950400  -2.76801100
-13.72169300 3.25932800  -0.10788400
-13.88426500 3.13707300 0.96653600
-12.65663900 3.45283300  -0.27309700
-14.27854100 4.14177100  -0.43993000
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Optimized coordinates for TPAOMe-BTT singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

2.93727700  -2.64806800 0.09640400
3.84934300  -3.68033900 0.17769700
521496100  -3.27961000 0.16019300
3.53772300  -4.71228100 0.26550300
5.36386400  -1.90586900 0.05951300
-2.93727700  -2.64806800 0.09640100
-3.84934400  -3.68034100 0.17768400
-5.21496200  -3.27961000 0.16018000
-3.53772300  -4.71228300 0.26548000
-5.36386400  -1.90586900 0.05951400
-3.79742800  -1.11870200  -0.02439300
3.79742800  -1.11870300  -0.02440700
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Supplementary Information

s loNoNoNoNoR="N="Nol--NoR"NoNoNoNoN:-N-Nol--NoN--NoNoNoNoN:N::Noll--Nol--NoNo NoNo R-"N-"Nol-:Nol-:NoNo No No WArll..N="Noll.-Nol:"NoNc NoNoN-N="Nol:-Nol:"NONo NONe!

6.58000100
6.64672800
7.72523000
7.79229600
5.79247400
8.87413000
7.70080100
8.93381300
7.81414800
9.73057000
-6.58000200
-6.64673500
-7.72522400
-7.79230200
-5.79248400
-8.87412400
-7.70078900
-8.93381400
-7.81415900
-9.73055900
10.09932200
-10.09932200
-10.01247800
-10.83415300
-9.11551400
-10.77811000
-11.53199400
-9.03780000
-8.47647800
-9.87190700
-11.43378800
-8.34652000
-11.38832400
-11.73759000
-12.34425800
-12.99864800
-11.01346700
-13.60690200
-12.08823900
-13.94477100
-13.23194200
-14.34853500
11.38832500
12.34426800
11.73758200
13.60691300
12.08825600
12.99864100
11.01345200
13.94477300
14.34855200
13.23192800
10.01247800
10.83414500
9.11552300
10.77810200
11.53197800
9.03780900
8.47649400
9.87190700
11.43377300
8.34653600
-15.20883900
-9.72448700
9.72448900
15.20884300
-15.60243300
-16.62849800
-14.97002100
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-1.08762200
0.16219100
-1.50483700
0.94498600
0.51063700
-0.72612100
-2.43591100
0.51566400
1.89229900
-1.06963700
-1.08762200
0.16218100
-1.50482700
0.94497600
0.51061900
-0.72611000
-2.43589300
0.51566400
1.89228100
-1.06961800
1.30760400
1.30760400
2.73043600
3.47405600
3.41888200
4.86930900
2.95686000
4.80344400
2.85744800
5.54284800
5.41208700
5.33935500
0.70146800
-0.34569100
1.15740000
-0.94216900
-0.70420000
0.58537500
1.96903600
-0.47411600
-1.75410000
0.93433300
0.70146600
1.15738400
-0.34568000
0.58535900
1.96901000
-0.94215900
-0.70417900
-0.47412000
0.93430600
-1.75408000
2.73043500
3.47406800
3.41887000
4.86932200
2.95688300
4.80343200
2.85742500
5.54284900
5.41211000
5.33933400
-0.97375000
6.90027900
6.90027800
-0.97375600
-2.04588500
-2.28837200
-2.93095200

0.01585000
0.66203700
-0.68990800
0.62207500
1.23507500
-0.74048900
-1.24548500
-0.08107600
1.14900200
-1.30989900
0.01585300
0.66205900
-0.68992100
0.62209900
1.23510900
-0.74050000
-1.24551200
-0.08106800
1.14904000
-1.30992200
-0.12868200
-0.12867200
-0.09140500
0.76135100
-0.92735400
0.78280000
1.41164800
-0.89532900
-1.60091600
-0.04322600
1.45305300
-1.53727600
-0.19364400
0.66558400
-1.11777100
0.60112000
1.38984900
-1.17247700
-1.79076300
-0.31741100
1.27948600
-1.88339800
-0.19363200
-1.11775500
0.66561600
-1.17244100
-1.79076300
0.60117300
1.38987900
-0.31735600
-1.88335900
1.27955300
-0.09143700
0.76131600
-0.92740600
0.78274300
1.41162800
-0.89540300
-1.60096600
-0.04330300
1.45299500
-1.53736500
-0.45987800
-0.09804800
-0.09814700
-0.45980300
0.38082600
0.10053400
0.23315100
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-15.57649600  -1.76163600 1.44084300
-10.54180000 7.69597800 0.74458700
-10.36530500 7.47732800 1.80576400
-10.26590400 8.73184600 0.54203900
-11.60830600 7.55764300 0.52421300
10.54179300 7.69599100 0.74448400
10.26589900 8.73185600 0.54191700
10.36528700 7.47735700 1.80566300
11.60830200 7.55765100 0.52412300
15.60242800  -2.04587800 0.38092100
16.62849600  -2.28836900 0.10064200
15.57648000  -1.76161400 1.44093300
14.97001700  -2.93094800 0.23325300
1.48319000  -2.68617100 0.10324400
0.70579300  -1.53652000 0.12696900
0.73109000  -3.91855500 0.08307900
-0.70579300  -1.53652000 0.12696800
-0.73108900  -3.91855500 0.08307800
-1.48319000  -2.68617100 0.10324300
1.25372600  -5.14801400 0.06030200
-1.25372500  -5.14801500 0.06030100
0.00000100  -6.20852800 0.04091800
-6.33781300  -4.27655200 0.29373500
-7.22997400  -3.82465800 0.73407400
-6.62692000  -4.70002700  -0.67639500
-6.02992200  -5.11289800 0.92881700
6.33781200  -4.27655000 0.29376000
6.62692500  -4.70003100  -0.67636600
7.22997100  -3.82465200 0.73410000
6.02991800  -5.11289200 0.92884500
-1.19866900  -0.56958800 0.15473900
1.19866800  -0.56958800 0.15474100
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Optimized coordinates for TPAOMe-NTT singlet state at RB3LYP/6-31G(d,p) level of theory and basis set.

1.20967100  -1.59548400 1.62156800
-0.17932600  -1.32759800 1.28440600
-0.53762700  -0.33793300 0.30029700

0.53763200 0.33797100  -0.30022900

1.89363800 0.07013900 0.03682400

2.28742100  -0.87040800 0.97229900
-1.89363200  -0.07010400  -0.03675900

0.17933200 1.32763600  -1.28433800
-1.20966500 1.59552100  -1.62150200
-2.28741500 0.87044100  -0.97223600
-2.64265000  -0.65751600 0.48379400

2.64265600 0.65754900  -0.48373200

1.05194800 2.07204300  -1.96063600
-1.34421100 2.54323200  -2.55035500
0.17238700 3.04501500  -2.95562100

1.34421700  -2.54319500 2.55042300
-1.05194200  -2.07200300 1.96070700
-0.17238000  -3.04497400 2.95569300
-3.68772800 1.11871400  -1.28039600
-4.24678400 1.92302600  -2.25257600
-4.96653000 0.33697200  -0.36169000
-5.66913500 1.91872800  -2.29097200
-3.63946000 2.49561300  -2.94038700
-6.22258700 1.09526200  -1.32349300

3.68773500  -1.11868900 1.28045200
424679200  -1.92302400 2.25261100
4.96653600  -0.33693500 0.36175300
5.66914400 -1.91873600 2.29099700

3.63946900  -2.49562200 2.94041400
6.22259500  -1.09525400 1.32353200
-6.44073200 2.69970100  -3.32383400
-6.63269100 3.73006500  -2.99882100
-5.87348900 2.75916500  -4.25767500
-7.40705900 223814100  -3.54102800
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6.44074600
5.87351800
6.63268200
7.40708400
-9.94980200
-8.61806000
-7.62887300
-8.04526900
-9.37073400
-10.35532700
-8.33741700
-7.31398900
-9.65304700
8.04528800
7.62888100
8.61805500
9.94979500
10.35533200
9.37075200
7.31401900
8.33740200
9.65307400
10.68560700
-10.68562400
-11.70503800
11.70504000
-12.54678000
-13.82955700
-12.12568700
-14.66123600
-14.17015300
-12.94793000
-11.14084300
-14.22631600
-15.65281100
-12.58620800
-12.25016600
-13.01609200
-12.04999100
-13.57995400
-13.18015600
-12.58752500
-11.46503900
-13.36199300
-14.17167900
-12.43467800
12.54675700
13.82955400
12.12562300
14.66121100
14.17018400
12.94784300
11.14076300
14.22624900
15.65280100
12.58608900
12.25018700
13.01607100
12.05007200
13.57995200
13.18008800
12.58762500
11.46515200
13.36205100
14.17164400
12.43482500
-15.11674500
-13.85468400
13.85476700
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-2.69973600
-2.75920400
-3.73009800
-2.23819500
1.52816500
1.80380900
0.80295100
-0.48902400
-0.77021300
0.23335800
2.82034800
-1.29024300
-1.77556100
0.48903300
-0.80295100
-1.80382400
-1.52818900
-0.23337500
0.77021300
1.29026400
-2.82036900
1.77556800
-2.32226700
2.32222900
-0.04913600
0.04911000
0.94371800
1.18508300
1.68634700
2.13483100
0.61629000
2.66032600
1.50661700
2.88607300
2.32431100
3.21943000
-1.34147400
-1.99968100
-1.97225800
-3.25168300
-1.52493800
-3.22583500
-1.47149000
-3.87613500
-3.72916100
-3.71767700
-0.94372900
-1.18511000
-1.68632800
-2.13484200
-0.61634000
-2.66029100
-1.50658600
-2.88605300
-2.32433300
-3.21937100
1.34143500
1.99967800
1.97216800
3.25166700
1.52497500
3.22573100
1.47137100
3.87606700
3.72917500
3.71753400
3.80277600
-5.10055000
5.10046400

3.32383600
4.25768600
2.99880400
3.54101900
-0.79777700
-1.07968300
-1.02517700
-0.64967800
-0.34839900
-0.42328700
-1.33277000
-0.59869700
-0.05704200
0.64975100
1.02520800
1.07966200
0.79774000
0.42328800
0.34845800
0.59881300
1.33271800
0.05713300
0.85678300
-0.85686200
-0.13103000
0.13101100
0.45224600
-0.06879500
1.56027100
0.50637700
-0.92772300
2.13073600
1.97893600
1.60841600
0.10880700
2.98534100
-0.38916500
0.57790100
-1.62979700
0.32320400
1.53968600
-1.88215300
-2.39424100
-0.90958700
1.09497800
-2.83708400
-0.45232300
0.06866200
-1.56035300
-0.50656700
0.92759200
-2.13087600
-1.97897500
-1.60861000
-0.10904100
-2.98548200
0.38917500
-0.57789800
1.62984400
-0.32317400
-1.53971100
1.88222800
2.39429200
0.90965300
-1.09495500
2.83718700
2.09211400
-1.26321500
1.26331000
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15.11666000  -3.80274300  -2.09236700
-14.72813300 4.58862000 3.20707900
-15.57192500 5.24591600 3.42181300
-14.52146000 3.96836000 4.08887600
-13.84337200 5.19919000 2.98481300
-14.64118100  -5.80384200  -0.31543900
-14.92683600  -6.74063300  -0.79602000
-14.07412800  -6.02597900 0.59784500
-15.54759700  -5.24615600  -0.04617700
14.64122100 5.80379400 0.31552600

14.07412400 6.02597100  -0.59772200

14.92690200 6.74056400 0.79613300

15.54762200 5.24611600 0.04619600

14.72800600  -4.58856000  -3.20733700

14.52130000  -3.96827900  -4.08911200

15.57178900  -5.24585100  -3.42211800

13.84325300  -5.19913500  -2.98505200
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Optimized coordinates for TPAOMe-BBTT singlet state at UB3LYP/6-31G(d,p) level of theory and basis set.

-2.81558900 0.92740700 0.00082300
-3.29072100 2.23849300 0.05361700
-4.69441800 2.37482800 0.03882900
-2.61767800 3.08120400 0.11963900
-5.34312600 1.14257900  -0.02300000
2.81558900  -0.92740600  -0.00082000
3.29072100  -2.23849300  -0.05361500
4.69441700  -2.37482800  -0.03882700
2.61767700  -3.08120500  -0.11963600
534312600  -1.14257900 0.02300200
4.19087200 0.17732600 0.07392900
-4.19087200  -0.17732600  -0.07392700
-6.77312300 0.83861300  -0.03784400
-7.28086700  -0.32369700 0.58017400
-7.70642600 1.67336300  -0.68686700
-8.63354800  -0.62847400 0.56646900
-6.60137400  -0.98219700 1.11276000
-9.06099100 1.37254200  -0.71261200
-7.35954000 2.54947600  -1.22257000
-9.55667000 0.21544800  -0.08170600
-8.98787500  -1.51919700 1.07284200
-9.74527800 2.02667800  -1.24124000
6.77312300  -0.83861300 0.03784600
7.28086700 0.32369700  -0.58017300
7.70642600  -1.67336300 0.68686800
8.63354800 0.62847400  -0.56646900
6.60137400 0.98219700  -1.11275900
9.06099200  -1.37254300 0.71261200
7.35954100  -2.54947600 1.22257100
9.55667000  -0.21544800 0.08170600
8.98787400 1.51919700  -1.07284200
9.74527900  -2.02667800 1.24124000
-10.93088600  -0.09057300  -0.10284500
10.93088600 0.09057200 0.10284400
11.37504900 1.44588900 0.08352700
12.39104300 1.85119900  -0.78740300
10.81839400 2.39802800 0.95571300
12.85403200 3.16861000  -0.79264600
12.83065000 1.12691500  -1.46526500
11.25758600 3.71360300 0.94097200
10.03494700 2.09759200 1.64359500
12.28302600 4.11101500 0.06956600
13.64588600 3.44553000  -1.47820600
10.83072300 4.45284700 1.61059500
11.90826100  -0.94790900 0.12703300
11.83517100  -2.02775600  -0.75908000
12.97887600  -0.89697500 1.03617900
12.79034200  -3.04610000  -0.73545500
11.01895400  -2.07694000  -1.47239800
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13.94392700
13.04882000
13.85611200
12.69933600
14.77276700
-11.90826100
-12.97887500
-11.83517100
-13.94392600
-13.04881800
-12.79034200
-11.01895500
-13.85611200
-14.77276500
-12.69933700
-11.37504800
-12.39104300
-10.81839300
-12.85403200
-12.83065100
-11.25758500
-10.03494600
-12.28302500
-13.64588600
-10.83072200
14.85042400
12.64916100
-12.64916100
-14.85042400
14.81086600
15.68072400
13.90034200
14.87505700
13.67827300
13.40371000
13.80900300
14.62449500
-13.67827300
-13.80900200
-13.40371000
-14.62449500
-14.81086700
-15.68072400
-14.87505800
-13.90034300
-1.44916300
-0.32365100
-1.06926500
1.06926400
0.32365000
1.44916300
-1.95927900
0.40547200
-0.40547300
1.95927800
-1.12228400
1.12228300
5.36350300
6.31298600
5.57244000
4.71537100
-5.36350300
-5.57244100
-6.31298600
-4.71537100
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-1.89331100
-0.06513300
-2.98082900
-3.86932000
-1.85880700
0.94790800
0.89697500
2.02775500
1.89331100
0.06513300
3.04610000
2.07694000
2.98082900
1.85880700
3.86931900
-1.44589000
-1.85119900
-2.39802800
-3.16861000
-1.12691500
-3.71360300
-2.09759200
-4.11101500
-3.44553100
-4.45284700
-3.91204300
5.42504900
-5.42504900
3.91204300
-5.03260700
-5.64074700
-5.62793200
-4.73196800
5.88205000
5.76615800
6.94218200
5.35645000
-5.88205100
-6.94218300
-5.76615800
-5.35645000
5.03260600
5.64074600
4.73196700
5.62793200
0.48387300
1.37216700
-0.89540400
0.89540400
-1.37216600
-0.48387300
-1.89606400
-2.71110500
2.71110500
1.89606500
-3.30329200
3.30329300
-3.72216600
-3.66312600
-4.15363000
-4.42791800
3.72216500
4.15363000
3.66312600
4.42791800

1.05099300
1.72926800
0.16906500
-1.43387800
1.75026300
-0.12703500
-1.03618100
0.75907900
-1.05099500
-1.72927000
0.73545400
1.47239800
-0.16906700
-1.75026600
1.43387700
-0.08352800
0.78740100
-0.95571400
0.79264400
1.46526300
-0.94097400
-1.64359500
-0.06956800
1.47820300
-1.61059700
0.27268100
0.14305900
-0.14306200
-0.27268400
-0.59599500
-0.34379900
-0.44929500
-1.64978800
-0.71939500
-1.77586000
-0.49778400
-0.53645700
0.71939200
0.49778100
1.77585700
0.53645400
0.59599300
0.34379600
1.64978500
0.44929300
-0.00016300
0.03288700
-0.03458900
0.03459100
-0.03288500
0.00016600
-0.07207400
-0.06692800
0.06693100
0.07207600
-0.10008000
0.10008200
-0.14090900
-0.67959700
0.84605500
-0.66849200
0.14091100
-0.84605200
0.67959900
0.66849500
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