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1. Results and discussion

1.1 Single crystal x-ray diffraction

Figure S1. ORTEP plot of the molecular structure. ORTEP-type view of the two 

crystallographically different molecules of HTX-MeO at 120 K with thermal ellipsoids for C and 

O at 50 % probability level, showing the same conformations. C: grey, O: red, H: white.



4

Figure S2. Stick representation of the packing along the (ac) plane. C: grey, O: red. Hydrogen 

atoms are omitted for clarity.

1.2 Photophysical measurements 

260 280 300 320 340 360 380 400
0.0

2.0×104

4.0×104

6.0×104

8.0×104

1.0×105


(m

ol
-1

 L
 c

m
-1

)

Wavelength (nm)

Figure S3. Absorption of HTX-MeO in dilute chloroform solution (10–5 mol L–1). 
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Figure S4. Time-correlated single-photon counting emission decay curves of HTX-MeO in 10-3 

mol/L-1 2-MeTHF solution, collected at 420 nm with excitation at 405 nm. 
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Figure S5. Shift of the emission maximum from HTX-MeO in 10-3 mol/L-1 2-MeTHF solution at 

RT and 90 K. 

300 400 500 600 700

0.0

0.2

0.4

0.6

0.8

1.0

 

Wavelength (nm)

N
or

m
al

iz
ed

 A
bs

or
pt

io
n

0.0

0.2

0.4

0.6

0.8

1.0

N
or

m
al

iz
ed

 E
m

is
si

on

Figure S6. Normalized absorption (orange line) and emission spectra (dotted black and light 

orange line) in undissolved powder of HTX-MeO at RT with excitation at 350 nm. The Ph was 

obtained 10 ms after switching off the excitation at 80 K.
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Figure S7. Time-resolved measurements of HTX-MeO in the powder at RT with excitation at 

405 nm. (a) Time-resolved decay. (b) Normalized spectra taken at different TD: TD = 1.1 – 88.3 

ns (black line); TD = 4.2 – 84.3 ms (light orange line). 
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Figure S8. Time-correlated single-photon counting emission decay curves of HTX-MeO in 

powder, collected at 570 nm with excitation at 405 nm. 
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Table S1. Photophysical data in 2-MeTHF dilute solution and powder. 

HTX1 HTX-F1 HTX-MeO

τPF (ns) a 8.19 2.60 9.15

ΦPF 0.211 0.328 0.332

τPh (ms) b 498 766 245

kPF ×107 (s-1) c 2.58 12.61 3.62

kISC ×108 (s-1) d 0.96 2.58 7.30

S
ol

ut
io

n

kPh (s-1) e 2.01 1.30 4.08

τPF (ns) f 11.40 8.90 8.95

ΦPF 0.410 0.197 0.434

τPh (ms) b 210 200 390

ΦPh 0.062 0.033 0.047

kPF ×107 (s-1) c 3.60 2.21 4.89

kISC ×107 (s-1) d 5.18 9.02 6.32

P
ow

de
r

kPh (s-1) g 0.29 0.17 0.12
a Obtained from TCSPC measurements at RT and defined as τ = Σ τi2Ai /ΣτiAi, for a tri-

exponential profile. b Obtained from time-resolved measurements at 90 K. c kPF = ΦPF / τPF. d kISC 

= ΦISC / τPF, considering ΦISC = 1 – ΦPF and assuming, as usual, that the Φ for internal conversion 

is nil, ΦIC = 0. e kPh ~ τPh-1. f Obtained from time-resolved measurements at RT. gkPh = ΦPh / τPh. 

The error of Φ was ±0.004. 
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1.3 Theoretical modeling 

Figure S9. Optimized ground state geometry within ZORA-PBE0/def2-TZVP(-f) level of theory. 

 The DFT ground state geometry was compared to the X-ray structure and the maximum 

average error found was of the order of 1.26% for bond lengths and of 0.24% for bond angles. 

Table S2. Data for the TD-DFT and SOC-TD-DFT excitations within ZORA-PBE0/def2-TZVP(-

f) level of theory for HTX-MeO in 2-MeTHF. 

State
Energy

eV               nm
f Configurationa

S1 4.002 310 0.00026

H → L (31)

H → L+1 (18) 

H-1 → L (18)

H-1 → L+1 (29)

S2 4.417 281 0.67511

H → L (54)

H → L+1 (25) 

H-1 → L+1 (13)

S3 4.434 280 0.80148
H → L+1 (12)

H-1 → L (71)

S4 4.448 279 0.50231
H-1 → L+1 (81)

H → L+1 (38)

S5 4.706 254 0.10855
H-2 → L+1 (28)

H → L+2 (40)

T1 3.098 400 >1×10-9
H → L (16)

H → L+1 (26) 
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H-1 → L (26)

H-1 → L+1 (16)

T2 3.457 359 1.0×10-9

H → L (21)

H → L+1 (16)

H-1 → L (17)

H-1 → L+1 (21) 

T3 3.464 358 >1×10-9

H → L (16)

H → L+1 (21)

H-1 → L (21) 

H-1 → L+1 (17)

T4 3.862 321 5.0×10-9

H → L (28)

H → L+1 (21)

H-1 → L (15) 

H-1 → L+1 (25)

T5 3.926 316 1.8×10-8
H-2 → L (19) 

H → L+3 (17)

T6 3.963 313 1.5×10-8

H-2 → L (10) 

H-2 → L+1 (22)

H-1 → L+5 (11)

T7 4.023 308 7.0×10-9
H-2 → L+4 (15) 

H → L+2 (35)

T8 4.072 305 5.3×10-9

H-2 → L+4 (16)

H-1 → L+2 (21) 

H-1 → L+4 (13)

T9 4.088 303 3.3×10-9

H-2 → L+2 (20)

H-1 → L+4 (24)

H → L+3 (14)

H → L+5 (11)
a Transitions with high percentage contributions are shown in parenthesis.  
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