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NMR and mass-spectra
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Figure S1. 1H NMR specrum of 2 (250 MHz, CD2Cl2, 298 K).
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Figure S2. 13C NMR specrum of 2 (75 MHz, CD2Cl2, 298 K).
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Figure S3. 1H NMR specrum of 3 (250 MHz, CD2Cl2, 298 K).
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Figure S4. 13C NMR specrum of 3 (75 MHz, CD2Cl2, 298 K).
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Figure S5. 1H NMR specrum of 4 (250 MHz, CD2Cl2, 298 K).
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Figure S6. 13C NMR specrum of 4 (63 MHz, CD2Cl2, 298 K).
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Figure S7. 1H NMR specrum of 5 (250 MHz, CD2Cl2, 298 K).
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Figure S8. 13C NMR specrum of 5 (63 MHz, CD2Cl2, 298 K).
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Figure S9. 1H NMR specrum of 6 (250 MHz, CD2Cl2, 298 K).
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Figure S10. 13C NMR specrum of 6 (63 MHz, CD2Cl2, 298 K).
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Figure S11. 1H NMR specrum of  8 in a free-base form (250 MHz, CD2Cl2, 298 K).
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Figure S12. 1H NMR specrum of 8 in a protonated form (250 MHz, CD2Cl2, 298 K).
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Figure S13. 13C NMR specrum of 8 in a protonated form (75 MHz, CD2Cl2, 298 K).
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Figure S14. MALDI TOF spectrum 8 (positive mode). Experimentally seen clusters correspond to 
[M] and [M+K]+ species.
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Figure S15. 1H NMR specrum of 9 (250 MHz, d8-toluene, 298 K).

Figure S16. MALDI TOF spectrum of 9 (positive mode). 

9



M. Filatov, 2015
Optical spectra

350 400 450 500 550 600
0

100000

200000 quantum yield (exc = 352 nm):
0.51 (vs diphenylanthracene (1.0))

In
te

ns
ity

nm

 exc = 391 nm
 exc = 370 nm
 exc = 352 nm
 exc = 336 nm

430

 Emission spectra (10-5 M in toluene)

300 400 500 600 700 800
0.0

0.2

0.4

0.6

0.8

1.0

O

O

Ab
so

rp
tio

n

nm

391

371

352

337

Absorption in toluene

400 450 500 550 600 650 700
0

500000

1000000

1500000

2000000

2500000
In

te
ns

ity

nm

 DMA
 DPA

O

O

Ph

Ph

DMA

DPA

Emission (equal concentrations)

400 500 600 700
0.00

0.05

0.10

0.15

0.20

Ab
so

rp
tio

n

nm

 DMA
 DPA

Absorption (equal concentrations)

O

O

Ph

Ph

DMA

DPA

350 400 450 500 550 600
0

100000

200000 quantum yield (exc = 352 nm):
0.51 (vs diphenylanthracene (1.0))

In
te

ns
ity

nm

 exc = 391 nm
 exc = 370 nm
 exc = 352 nm
 exc = 336 nm

430

 Emission spectra (10-5 M in toluene)
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Figure S17. Optical spectra of 5,12-dimethoxy-1,4-dihydro-1,4-ethanotetracene (3) in comparison with 9,10-
diphenylanthracene.
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Figure S18. Fit of the fluorescence decay for compound 3.
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Figure S19. Emission spectrum of 3 at 77 K in methyltetrahydrofuran.
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Figure S20. Optical spectra of porphyrin 8 (10-6 M) compared with those of octaethylporphyrin free base.
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Figure S21. Optical spectra of porphyrin 9 (5x10-6 M) compared with those of PdOEP.
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Figure S22. Porphyrin 9 (10-5 M) emission lifetimes at different wavelengths, measured using 
different optical filters. 
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Figure S23. Emission spectrum of the mixture PdOEP – 3 in 1:4 ratio. 
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Figure S24. Comparison of the upconversion spectra of the systems based on porphyrin 9 or PdOEP 
as sensitizers and anthracene 3 as an emitter in 1:5 ratio. Samples were excited at 545 nm (10 

mWcm-2).
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Figure S25. Upconversion spectra of samples containing 3·10-5 M of 9 and 1, 2 or 5 equivalents of 3 
as an emitter (solvent – toluene). Samples were excited at 545 nm (10 mWcm-2).
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Transient absorption spectra
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Figure S26. Component spectra of singlet and triplet states of PdOEP (10-4 M) obtained by global 
analysis.
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Figure S27. Component spectra of compound 9 (10-4 M) obtained by global fitting.
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Figure S28. ns-µs Vis-NIR TA spectra of compound 9 (10-4 M).
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Figure S29. ns-µs dynamics obtained on compound 9 at selected wavelength regions corresponding 
to the porphyrin’s ground state bleach (540-542 nm), the region of stimulated emission from the 

porphyrin (585-595 nm) and the triplet-induced absorption (700-750 nm).
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