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Figure S1. 1H NMR spectrum of DPT dimer.

1H NMR (400 MHz, DMSO-d6) δ 8.44 – 8.37 (m, 4H), 7.62 – 7.53 (m, 2H), 7.50 (t, J = 7.4 Hz, 

4H), 7.30 (d, J = 52.9 Hz, 4H), 6.75 (s, 1H).
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Figure S2. LC-MS spectra of DPT multimer (inset: the molecular structures of intermediates).
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Figure S3. TEM image of PhCN.
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Figure S4. M–S plots of PhCN at different frequencies.



0 1 2 3 4 5
0

25

50

75

100
In

te
ns

ity
 (%

)

Time (min)

358.1527

528.2121

529.2145
550.1942

551.1967

217.953 318.2406

320.2563

321.2595
402.1463

420.1756424.1282

425.1313442.1577
528.2121

550.1945565.194 686.4401

698.2719

700.2768

720.2537

721.2565763.1788
765.178

780.1534
782.1516

Time = 1.517 min 358.1525

359.1551
380.1346

In
te

ns
ity

 (a
.u

.) Time = 1.700 min

100 200 300 400 500 600 700 800 900 1000
m/z

Time = 1.836 min

N

N

N

H2N N
H

N

NN

NH2

N

N

N

H2N N
H

N

NN

N
H

N

NN

NH2

N

N

N

H2N N
H

N

NN

N
H

N

NN

N
H

N

NN

NH2

128.9539
238.0839

280.1057

281.1079
302.0876

324.0695346.0516
359.2403

475.3252

476.3278525.2888581.1863

342.1287
364.1104385.0895 467.1912

450.1646

451.167

472.1466

473.1487
494.1285

921.3059
922.3081

332.2196
334.2347

336.2509

358.1524

359.1548
359.2397380.1342

437.1934

438.1968453.1675

511.185

512.1874

533.1671

534.1699
555.1492

743.3096

490.1731491.3449521.355
625.1797

Time = 1.186 min

Time = 1.472 min 341.1262

In
te

ns
ity

 (a
.u

.)

Time = 1.420 min

Time = 1.620 min

620.2249Time = 1.569 min

100 200 300 400 500 600 700 800 900 1000
m/z

681.2440Time = 1.883 min

N

N

N

N N

N NH2N NH2

N

N

N

N N

N NH2N

N

N

N

N N

N NH2N N
H

N

NN

NH2

N

N

N

N N

N N N
H

N

NN

NH2

NH2

N

N

N

N

N

N

N N

N NH2N N
H

N

NN

N
H

N

N

N

N N

N N N
H

N

NN

N
H

N

NN

NH2

Figure S5. LC-MS spectra of the supernatant of DMF washed PhCN (inset: the molecular 

structures of intermediates).
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Figure S6. GC-MS spectra of exhaust gas (inset: the molecular structures of volatile gases).
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Figure S7. GC-MS spectra of downstream deposit in the tuber furnace (inset: the molecular 

structures of volatile compounds).
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Figure S8. Schematic diagram of ring-opening isomerization reaction.
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Figure S9. UV-vis absorption spectrum of DPT monomer.



400 450 500 550 600 650 700 750 800

PL
 in

te
ns

ity
 (a

.u
.)

Wavelength (nm)

 DPT multimer PL
 Peak Fit
 Peak 1 (449 nm)
 Peak 2 (470 nm)
 Peak 3 (494 nm)
 Peak 4 (520 nm)
 Peak 5 (553 nm)
 Peak 6 (597 nm)
 Peak 7 (656 nm)
 τradiative
 τaverage

0

1

2

3

4

5

6

7

8

9

τ

400 450 500 550 600 650 700 750 800
0

1

2

3

4

5
PL

 in
te

ns
ity

 (a
.u

.)

Wavelength (nm)

 DPT dimer PL
 Peak Fit
 Peak 1 (415 nm)
 Peak 2 (444 nm)
 Peak 3 (468 nm)
 Peak 4 (495 nm)
 Peak 5 (520 nm)
 Peak 6 (553 nm)
 Peak 7 (598 nm)
 τradiative
 τaverage

τ

400 450 500 550 600 650 700 750 800
0

1

2

3

4

5

6

7

PL
 in

te
ns

ity
 (a

.u
.)

Wavelength (nm)

 PhCN PL
 Peak Fit
 Peak 1 (446 nm)
 Peak 2 (470 nm)
 Peak 3 (494 nm)
 Peak 4 (520 nm)
 Peak 5 (551 nm)
 Peak 6 (597 nm)
 Peak 7 (657 nm)
 τradiative
 τaverage

τ

Figure S10. The positive correlation graph between PL spectra and PL lifetimes of (a) DPT dimer, 

(b) DPT multimer, and (c) PhCN.
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Figure S11. Normalized PL spectra of (a) DPT dimer, (b) DPT multimer, and (c) PhCN under 

different excitation lights.
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Figure S12. The FWHM of DPT dimer, DPT multimer, and PhCN at different temperatures.



Table S1. Fitted peak, FWHM and element content of C 1s spectra of DPT monomer, DPT dimer, 

DPT multimer, and PhCN.

DPT 
monomer

DPT
dimer

DPT 
multimer

PhCN

Peak BE (eV) 285.1 285.2 285.2 285.1
C1

FWHM (eV) 1.3 1.4 1.3 1.3

Peak BE (eV) 286.4 286.5 286.4 286.5
C2

FWHM (eV) 1.1 1.2 1.2 1.0

Peak BE (eV) 287.1 287.4 287.4 287.1
C3

FWHM (eV) 1.1 1.2 1.4 1.4

Peak BE (eV) 289.1 289.1 289.1 289.0
C4

FWHM (eV) 1.4 1.3 1.3 1.1



Table S2. Fitted peak, FWHM and element content of N 1s spectra of DPT monomer, DPT dimer, 

DPT multimer, and PhCN.

DPT 
monomer

DPT
dimer

DPT 
multimer

PhCN

Peak BE (eV) 398.6 398.8 398.9 398.9

FWHM (eV) 1.3 1.2 1.2 1.3N1

Atomic (%) 61.7 58.1 47.4 63.2

Peak BE (eV) 399.6 399.9 399.9 399.7

FWHM (eV) 1.5 1.4 1.5 1.5N2

Atomic (%) 38.3 42.0 52.6 19.9

Peak BE (eV) 405.0 404.7 404.7 405.0

FWHM (eV) 3.4 3.4 3.4 3.4N3

Atomic (%) - - - -

Peak BE (eV) - - - 401.0

FWHM (eV) - - - 1.7N4

Atomic (%) - - - 16.9



Table S3. PL fitting data of DPT dimer, DPT multimer, and PhCN.

Samples Peak fit
Peak center 

(nm)
Peak area

Peak area percentage 
(%)

Peak 1 415 0.71 0.87

Peak 2 444 19.33 23.63

Peak 3 468 25.57 31.26

Peak 4 495 18.76 22.93

Peak 5 520 9.92 12.13

Peak 6 553 5.37 6.56

DPT dimer

Peak 7 598 2.13 2.61

Peak 1 449 0.94 1.15

Peak 2 470 3.53 4.32

Peak 3 494 11.00 13.46

Peak 4 520 25.98 31.78

Peak 5 553 25.87 31.65

Peak 6 597 11.21 13.71

DPT multimer

Peak 7 656 3.20 3.91

Peak 1 446 2.33 2.13

Peak 2 470 19.66 17.96

Peak 3 494 22.96 20.97

Peak 4 520 24.88 22.73

Peak 5 551 26.45 24.16

Peak 6 597 10.41 9.51

PhCN

Peak 7 657 2.78 2.54



Table S4. PL lifetime of DPT dimer, DPT multimer, and PhCN.

Samples
Emission 

wavelength (nm)
τ1 (ns) τ2 (ns) τ3 (ns) τave (ns)

444 1.09 4.40 - 2.69

468 0.81 3.56 - 2.45

495 0.81 3.94 - 2.82
DPT dimer

520 0.34 3.32 - 1.30

470 0.31 1.76 6.91 4.29

494 1.62 8.24 - 6.78

520 0.91 8.90 - 8.32
DPT multimer

553 0.14 6.55 - 3.21

470 0.99 5.98 - 4.78

494 1.05 6.84 - 5.55

520 0.95 6.34 - 5.16
PhCN

551 0.91 5.63 - 4.33


