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1. Experimental Section

1.1 Materials. All chemicals and reagents as to be used are of, at least, analytical grade and were 

purchased from commercial suppliers (Tansoole, Shanghai, China) and used without further 

purification. Solvents were all dried and degassed using the Grubbs-type solvent purification system, 

a product of Innovative Technology, Inc. The purified solvents were stored in an argon atmosphere 

before use. Sonogashira–Hagihara reactions were performed under an argon atmosphere using 

standard Schlenk and glovebox techniques. All reactions were monitored by TLC carried out on 

silica gel plates. Flash column chromatography was performed over silica gel (200-300 mesh). All of 

the solvents used for fluorescence spectroscopy measurements were freshly distilled before use.

1.2 Instrumental Methods. 1H NMR and 13C NMR spectra were acquired on Bruker AV 600 

NMR spectrometer at room temperature using CDCl3 as solvent, and referenced externally to SiMe4. 

The multiplicities of the signals are indicated as “s”, “d”, “t” or “m”, which stand for singlet, doublet, 

triplet, and multiplet, respectively. Carbon atoms directly bonded to boron atom are not always 

observed in the 13C NMR spectra due to quadrupolar relaxation leading to considerable signal 

broadening.1 11B NMR spectra were recorded on Brucker AV 600 NMR spectrometer at room 

temperature using CDCl3 as solvent, and chemical shifts (δ) are given in ppm relative to BF3.OEt2. 

The MSs were collected on a Bruker maxis UHR-TOF mass spectrometer in matrix-assisted laser 

desorption ionization-TOF mode by using α-cyano-4-hydroxycinnamic acid as the matrixes or in ESI 

positive mode. Single-crystal X-ray Diffraction was obtained using a Bruker D8 Quest Single-crystal 

X-ray Diffraction spectrometer. UV-Vis spectra were recorded on a Hitachi U-3900/3900H 

spectrophotometer. Steady-state fluorescence excitation and emission spectra and fluorescence 

lifetime measurements were performed at room temperature on a time-correlated single photon 

counting (TCSPC) Edinburgh FLS 920 fluorescence spectrometer. The absolute fluorescence 

quantum yields were measured on the same machine using an integrating sphere. The optical images 

were recorded using a Canon 70D camera.

1.3 X-ray Crystallography. Crystals of appropriate quality for X-ray diffraction studies were 

removed and covered with a thin layer of hydrocarbon oil (Paratone-N). A suitable crystal was then 

selected, attached to a glass fiber. All data were collected using a Bruker APEX II CCD detector/D8 

diffractometer using Mo/Cu Kα radiation. The data were corrected for absorption through Gaussian 
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integration from indexing of the crystal faces. Structures were solved using the direct methods 

programs SHELXS-97, and refinements were completed using the program SHELXL-97.

1.4 Important Safety Note: TATP and its homologue DADP are extremely dangerous substances 

that may lead to serious and spontaneous explosions under impact, friction, and temperature changes, 

etc. The synthesis of these materials should only be carried out by qualified personnel under the use 

of appropriate safety measures, such as gloves and reinforced goggles, splinter-proof vessels, 

protective shield, and in small amounts. Our standard operating procedure was to never prepare 

batches greater than ∼200 mg and to never dry quantities more than ∼100 mg. The dry compound is 

volatile and more likely to explode so it must be stored at <4 °C and handled only with wooden or 

Teflon spatulas to prevent static discharge. Using these precautions, we never experienced an 

accidental detonation. Failure to follow these procedures may increase the likelihood of accidental 

explosion. 

1.5 Photochemical Stability. The photochemical stability of PMI-BQ in film state was tested 

using our home-made sensing platform with a time scan pattern. Typical irradiation time was 28 h. 

1.6 Thermo-chemical Stability. The thermo-chemical stability of PMI-BQ in film state was tested 

by exposing them in air but away from light at room temperature. The colors of the film under day 

light and UV light (365 nm) were checked once a week. 

1.7 Home-made Sensing Platform. To conduct a test, the film as prepared was made into a film-

device first (inset of Figure S9). To explore the sensing performance of the film, a home-made 

sensing platform was constructed, which is mainly composed of a stationary gas supply system, a 

sensory unit, an environmental monitoring system and a display system. The details of the structures 

are schematically shown in Figure S9. The key component of the platform is the sensory unit, which 

contains the film-device as mentioned, a sampling system, an optical component, and a signal pre-

amplifying unit. In addition, the stationary gas supply system was used to adjust the speed and 

injection volume of an analyte under examination. Furthermore, to guarantee the repeatability of the 

tests, the environmental monitoring system was established in order to know the exact humidity, 

temperature and atmospheric pressure of the environment. The sensing platform is believed to be 

superior to the commercial instruments, due to its unique working mode such as on-line and 
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continuous monitoring, as well as adjustable and controllable measurements. Moreover, response 

kinetics can also be recorded, and used for discrimination. Because of the reasons, all sensing tests 

were performed on this platform.

1.8 Decomposition of TATP/DADP. The general method for decomposing the peroxides is as 

follows: putting different amount of the samples into a 5 mL closed glass bottle first, the bottle was 

then sealed, and kept at ambient condition (~293 K, ~995 hPa) for 1 day to ensure decomposition. 

The vapors in the headspace of the sample in the glass bottle were used for the tests, of which each 

sampling can be used for several tests, and some solids still remained after the sampling.
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2. Synthesis of PMI-BQ

2.1 N-(2-Ethylhexyl)perylene-3,4-dicarboximide (PMI): Following the literature procedure,2 

samples of perylene-3,4,9,10-tetracarboxylic acid anhydride (PDA; 16.5 g, 42.2 mmol), 2-ethyl- 

hexylamine (3.8 mL, 23 mmol), Zn(OAc)2·2H2O (2 g, 9.05 mmol), imidazole (85 g), and H2O (36 

mL) were placed in an autoclave. The mixture was then heated at 190 °C under stirring for 24 h, then 

cooled to room temperature and poured into water (300 mL). The resulting mixture was vacuum 

filtered and washed with water (100 mL×4) and methanol (50 mL). The isolated solid was purified 

by flash column chromatography with DCM as the eluent to give a red compound (8.25 g, 45%). 1H 

NMR (600 MHz, CDCl3, 25 0C): δ 8.49 (d, J=7.97 Hz, 2H), 8.33 (d, J=7.49 Hz, 2H), 8.29 (d, J= 

8.04 Hz, 2 H), 7.85 (d, J=8.02 Hz, 2H), 7.58 (t, J=7.75 Hz, 2H), 4.10–4.00 (ddd, J=7.36, 12.96, 

19.77 Hz, 2H; N-CH2), 1.98–1.90 (m, 1H), 1.44–1.34 (ddd, J=7.00, 18.35, 37.91 Hz, 8 H), 0.99–0.89 

(dt, J=7.20, 36.31 Hz, 6H) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): δ 164.3, 137.0, 134.3, 131.4, 

130.8, 129.7, 129.2, 127.9, 127.0, 126.7, 123.6, 121.0, 120.1, 44.2, 38.0, 30.8, 28.8, 24.1, 23.1, 14.1, 

10.7 ppm; MS: (m/z, [M+H]+): calculated: 434.54, Found: 434.63; Anal. Calcd (%) for C30H27NO2: 

C 83.11, H 6.28, N 3.23; found: C 83.19, H 6.35, N 3.14. 

2.2 8-Bromo-2-(2-ethylhexyl)-1H-benzo[10,5]anthra[2,1,9-def]isoquinoline-1,3(2H)-dione (PMI- 

Br): Following the literature procedure,3 to a solution of PMI (0.636 g, 1.467 mmol) in 165 mL 

CH2Cl2, Br2 (190 μL) was added dropwise. The reaction was stirred at reflux under argon 

atmosphere for 5 h, then cooled to room temperature. Excess Br2 was eliminated by passing N2 to an 

aqueous solution of Na2S2O3. Solvent was evaporated using rotary evaporator and the residue was 

purified by column chromatography (Silica, CH2Cl2 as eluent) to afford the desire compound (0.65 g, 

86 %). 1H NMR (600 MHz, CDCl3, 25 0C) δ 8.56 (m, 2H), 8.43 (d, J=7.51 Hz, 1H), 8.38 (d, J=8.04 

Hz, 1H), 8.33 (d, J=8.04 Hz, 1H), 8.29 (d, J=8.33 Hz, 1H), 8.18 (d, J=8.12 Hz, 1H), 7.88 (d, J=8.09 

Hz, 1H), 7.70 (t, J=7.93 Hz, 1H), 4.13 (m, 2H), 1.97 (m, 1H), 1.33-1.40 (m, 8H), 0.95 (t, J=7.44, 3H), 

0.89 (t, J=6.94, 3H) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): δ 164.0, 136.0, 135.8, 132.6, 131.3, 

131.2, 131.0, 129.7, 129.3, 128.7, 127.9, 125.9, 124.0, 123.3, 121.2, 120.4, 120.1, 44.2, 38.0, 30.9, 

28.8, 24.2, 23.1, 14.1, 10.7 ppm; MS: (m/z, [M+H]+): calculated: 512.74, Found: 512.80; Anal. 

Calcd (%) for C30H26BrNO2: C 70.32, H 5.11, N 2.73; found: C 70.29, H 5.16, N 2.65.

2.3 2-(2-Ethylhexyl)-8-((triisopropylsilyl)ethynyl)-1H-benzo[10,5]anthra[2,1,9-def]isoquinoline-
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1,3(2H)-dione (PMI-TIPS): Following the literature procedure,4 to a 35 mL dry Schlenk tube under 

argon atmosphere, the mixture of PMI-Br (0.511 g, 1.0 mmol), Pd2(dba)3 (91.5 mg, 1.1 mmol), 

P(otol)3 (236 mg, 0.65 mmol) were added. The resulting mixture was evacuated and flushed with 

argon thrice. Then under argon atmosphere toluene (10 mL), triethylamine (2 mL), and 

(Triisopropylsilyl)acetylene (246 μL, 1.1 mmol) were added to the reaction mixture. Reaction 

mixture was heated at 65℃ under argon atmosphere for 18 h and cooled to room temperature. The 

solvent was removed in vacuo, and the residue was purified by column chromatography (Silica, 50% 

CH2Cl2/50% hexanes as eluent) to afford the desire compound (0.43 g, 70 %). 1H NMR (600 MHz, 

CDCl3, 25 0C) δ 8.60 (d, J=7.99 Hz, 2H), 8.47 (m, 1H), 8.44 (d, J=8.04 Hz, 1H), 8.40 (d, J=8.04 Hz, 

1H), 8.36 (d, J=7.88 Hz, 1H), 7.82 (d, J=7.84 Hz, 1H), 7.71 (d, J=7.85 Hz, 1H), 7.53 (d, J=8.79 Hz, 

1H), 4.14 (m, 2H), 1.98 (m, 1H), 1.41 (dd, J=14.49, 7.42 Hz, 4H), 1.31 (m, J=5.51 Hz, 4H), 0.95 (t, 

3H), 0.89 (t, J=5.60, 3H) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): δ 164.2, 143.5, 136.6, 136.2, 

134.8, 134.4, 131.8, 131.3, 130.5, 129.6, 129.3, 129.1, 129.0, 128.4, 127.6, 126.4, 125.5, 123.9, 

122.7, 121.2, 121.1, 120.6, 120.4, 104.5, 99.9, 44.0, 37.9, 30.8, 29.8, 28.8, 24.1, 23.1, 18.8, 14.1, 

11.4, 10.7 ppm; MS: (m/z, [M+H]+): calculated: 614.58, Found: 614.69; Anal. Calcd (%) for 

C41H47NO2Si: C 80.21, H 7.72, N 2.28; found: C 80.25, H 7.76, N 2.36.

2.4 2-(2-Ethylhexyl)-8-ethynyl-1H-benzo[10,5]anthra[2,1,9-def]isoquinoline-1,3(2H)-dione (PMI 

-H): Following the literature procedure,4 PMI-TIPS (0.15 g, 0.244 mmol) was dissolved in dry THF 

(4 mL) and stirred for 5 minute at room temperature. Then Tetrabutylammonium fluoride solution 

(1.0 M in THF) (0.732 mL, 0.732 mmol) was added dropwise. Reaction mixture was stirred at room 

temperature for 3 h avoiding of light. Then, distilled water (10 mL) was added and precipitate was 

filtered out, which was purified by column chromatography (Silica, 50% CH2Cl2/50% hexanes as 

eluent) to afford the desire compound (0.14 g, 87 %). 1H NMR (600 MHz, CDCl3, 25 0C) δ 8.47 (t, 

J=7.28 Hz, 2H), 8.32 (dd, J=7.84, 16.04 Hz 2H), 8.25 (d, J=8.05 Hz, 1H), 8.21 (d, J=8.05 Hz, 1H), 

8.17 (d, J=7.87, 1H), 7.73 (d, J=7.79 Hz, 1H), 7.2 (t, J=7.85 Hz, 1H), 4.12 (ddd, J=19.84, 13.02, 

7.38 Hz, 2H), 3.66 (s, 1H), 1.96 (m, 1H), 1.41 (dd, J=13.92, 6.77 Hz, 4H), 1.33 (d, J=4.66 Hz, 4H), 

0.96 (t, J=7.43 Hz, 3H), 0.89 (t, J=7.06 Hz, 3H) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): δ 164.1, 

143.3, 136.6, 134.8, 131.7, 131.2, 131.0, 130.6, 130.5, 129.0, 128.9, 128.7, 128.4, 127.5, 127.2, 

126.8, 125.4, 123.7, 123.4, 122.3, 122.2, 121.2, 120.9, 120.7, 120.5, 120.2, 119.9, 84.8, 81.3, 44.2, 
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38.0, 30.8, 28.8, 24.2, 23.1, 14.1, 10.7 ppm; MS: (m/z, [M+H]+): calculated: 458.36, Found: 458.26; 

Anal. Calcd (%) for C32H27NO2: C 84.00, H 5.95, N 3.06; found: C 84.12, H 5.98, N 2.95.

2.5 B(4-iodophenyl)2q (BQ): Following the literature procedure,5 to a 100 mL round bottomed 

flask equipped with magnetic stirring bar and reflux condenser, 8-hydroxyquinoline (0.145 g, 1.0 

mmol), 4-Iodophenylboronic acid (2.231 g, 9.0 mmol), K3PO4 (0.637 g, 3.0 mmol) and 1,4-dioxane 

(50 mL) were added sequentially. The mixture was refluxed for 20 h, and then the solvent was 

evaporated under reduced pressure. The resulting crude product was taken up in EtOAc (20 mL) and 

water (20 mL). The separated organic layer was successively washed with 10% aq. K3PO4 solution 

(3 × 30 mL) and brine (30 mL), dried over anhydrous Na2SO4, and evaporated to dryness under 

reduced pressure. The residue was purified by column chromatography (Silica, EtOAc/hexanes = 1/9 

as eluent) to afford BQ (0.27 g, 86%) as yellow solid. 1H NMR (600 MHz, CDCl3, 25 0C) δ 8.50 (d, 

J = 4.92 Hz, 1H), 8.45 (d, J = 8.26 Hz, 1H), 7.65 (m, 6H), 7.28 (d, J = 8.33 Hz, 1H), 7.16 (dd, J = 

24.96, 7.77 Hz, 5H) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): δ 158.4, 145.8, 139.2, 137.4, 136.7, 

134.0, 133.1, 128.5, 122.9, 112.7, 110.0, 93.6 ppm; 11B NMR (128.4 MHz, CDCl3, 25 0C): δ 11.48 

ppm; HRMS: (m/z, [M+H]+): calculated for C21H15NOBI2, 561.9334, found 561.9334. 

2.6 PMI-BQ: BQ (0.020 g, 0.0357 mmol), PMI-H (0.036 g, 0.0785 mmol) were taken in a dry 

Schlenk tube. Toluene (2.5 ml), triethylamine (0.5 ml) was added in the reaction mixture. The 

resulting solution was degassed by freeze pump thaw cycles for three times. Then under argon 

atmosphere Pd2(dba)3 (0.0032 g, 0.0034 mmol), P(o-tol)3 (0.0067 g, 0.0223 mmol) were added in the 

Schlenk tube. Then reaction mixture was evacuated and flushed with argon three times. Reaction 

mixture was heated at 65 ℃ for 18 h and was cooled to room temperature. Solvent was evaporated 

using rotary evaporator. The residue was purified by coloumn chromatography (Silica, 50% 

CH2Cl2/50% hexanes as eluent) to afford the desire compound (0.017 g, 40%). 1H NMR (600 MHz, 

CDCl3, 25 0C) δ 8.33 (dd, J=94.90, 62.82 Hz, 12H), 7.66 (m, 16H), 7.14 (m, 4H), 4.12 (m, 4H), 1.96 

(m, 2H), 1.41 (m, 16H), 0.95 (m, 12H) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): δ 164.4, 143.3, 

131.8, 130.8, 129.0, 131.64, 131.33, 130.07, 129.74, 129.68, 129.17, 129.13, 128.25, 126.42, 126.19, 

124.41, 123.75, 128.6, 127.6, 125.5, 124.0, 123.6, 122.9, 121.0, 120.6, 120.4, 120.2, 100.0, 90.6, 

44.2, 38.0, 31.9, 30.9, 29.7, 29.4, 24.1, 23.1, 22.7, 14.1, 10.7 ppm; 11B NMR (128.4 MHz, CDCl3, 25 

0C): δ 10.93 ppm; HRMS: (m/z, [M+H]+): calculated for C85H67BN3O5, 1220.5181, found 1220.5171.
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2.7 3,3,6,6,9,9-Hexamethyl-1,2,4,5,7,8-hexoxonane (TATP): Following the literature procedure,6 

0.2 mL (2.7 mmol) acetone was stirred in a tube under ice cooling, then 0.348 mL (3.375 mmol) of 

30% hydrogen peroxide was added. After that, 0.075 mL (1.35 mmol) 98% sulfuric acid was added 

dropwise consecutively. The resulting white slurry was stirred for 1 h under ice cooling and another 

24 h at room temperature. After the addition of water (10 mL), the white solid was then filtered, 

washed with water, and allowed to dry at room temperature before being stored in a refrigerator for 

further use. 1H NMR (600 MHz, CDCl3, 25 0C) δ 1.46 (s) ppm; 13C NMR (150 MHz, CDCl3, 25 0C): 

δ 107.5, 21.3 ppm. 

2.8 3,3,6,6-Tetramethyl-1,2,4,5-tetroxane (DADP): Following the literature procedure,7 1.0 mL 

(13.5 mmol) acetone was stirred in a tube under ice cooling, then 1.175 mL (11.4 mmol) of 30% 

hydrogen peroxide was added. After that, 2.575 mL (46.4 mmol) 66% sulfuric acid was added 

dropwise consecutively. The resulting white slurry was stirred for 1 h under ice cooling and another 

23 h at room temperature. After the addition of water (10 mL), the white solid was then filtered, 

washed with water, and allowed to dry at room temperature before being stored in a refrigerator for 

further use. 1H NMR (600 MHz, CDCl3, 25 0C) δ 1.80 (s), 1.35 (s) ppm; 13C NMR (150 MHz, CDCl3, 

25 0C): δ 107.5, 22.4, 20.6 ppm. 
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3. Supplementary Figures and Schemes 

Fig. S1 Structure of BQ with thermal ellipsoids drawn to the 50% probability level.
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Table S1. Selected Bond Lengths (Å) and Angles (deg) for BQ.

BQ
B(1)–O(1) 1.508(6) O(1)-B(1)-C(10) 109.7(4)
B(1)–N(1) 1.640(6) O(1)-B(1)-C(16) 110.9(4)
B(1)–C(10) 1.619(7) C(10)-B(1)-C(16) 117.7(4)
B(1)–C(16) 1.611(7) O(1)-B(1)-N(1) 99.1(3)

C(10)-B(1)-N(1) 110.5(4)
C(16)-B(1)-N(1) 107.4(4)
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Table S2. Crystallographic data for BQ.

Data BQ

formula C21H14BI2NO
fw 560.94
T/K 153 
Wavelength/ Å 0.71073
Crystal system Monoclinic  
Space group P -1
a/Å 10.2382(5)
b/Å 11.6669(5)
c/Å 17.4798(8)
α, deg 98.509(1)
β, deg 91.038(2)
γ, deg 110.998(1)
V/Å3 1922.09(15)
Z, Dc/(g cm-3) 4, 1.938
μ/mm-1 3.282
F(000) 1064.0
2θ/deg 4.274 to 52.89
reflns measured 44467
reflns used (Rint) 7903 (0.0373)
GOF on F^2 1.027

FinalR [I >2σ(I)]
R1 = 0.0375 
wR2 = 0.0901

R (all data)
R1 = 0.0462 
wR2 = 0.0950
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Fig. S2 UV-vis absorption spectrum of PMI-H and normalized fluorescence emission spectrum of 

BQ recorded at a concentration of 5.0×10-6 mol/L in THF at room temperature. Inset are the optical 

photos of PMI-H and BQ taken under daylight and UV light (365 nm), respectively. 
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Fig. S3 Normalized fluorescence excitation and emission spectra of PMI-BQ in THF recorded at a 

concentration of 5.0×10-6 mol/L at room temperature. Inset is the fluorescence photo of the 

corresponding solution taken under UV light (365 nm).
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Fig. S4 Concentration-dependent fluorescence emission spectra of BQ and PMI-H in THF from 1 

μM to 100 μM upon excitation at 396 nm and 460 nm, respectively. The inset shows the plots of the 

fluorescence intensities at 514 nm, 538 nm, respectively, against the concentration and photos of the 

corresponding solutions illuminated by UV light (365 nm).

Fig. S5 Fluorescence emission spectra of BQ and PMI-H in different solvents at a concentration of 5 

μM upon excitation at 400 nm and 460 nm, respectively, where the insets are the relevant structures 

and photos of the compounds in different solvents (5 μM) illuminated by UV light (365 nm). 
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Fig. S6 The fluorescence excitation and emission spectra of the PMI-BQ-based film recorded at 

room temperature.
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Fig. S7 Photochemical stability of PMI-BQ in film state monitored at its maximum emission 

wavelength with 400 nm as the excitation wavelength.
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Fig. S8 Fluorescence photos of PMI-BQ based film before and after 6 months exposing in air, away 

from light and at room temperature. The pictures were obtained under daylight and UV light (365 

nm), respectively. 
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Fig. S9 Home-made sensing platform developed for acetone vapor detection.

Note: The platform consists of a sensory unit, a gas supply system, an environmental monitoring 
system and a display unit, of which the sensory unit is composed of a sample cell, an optical 
component, a film device and a signal amplifying and processing structure. The gas supply system 
was designed to work in a stationary manner to adjust sample volume and injection speed. In 
addition to the detection system, the temperature, humidity and atmospheric pressure during the 
period of a test were monitored by the environmental monitoring system. A sample film device is 
also shown in the down-left corner.
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Fig. S10 Real-time response traces of the film-based sensor to saturated acetone vapor against 

different injection speed and injection time at room temperature. 
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The quantification deviation of different batches of acetone vapor (50 ppm).

Fig. S11. Real-time response traces of a film to three batches of 50 ppm acetone vapor at room 

temperature.

In the tests, 50 ppm acetone vapor generated from different acetone samples was employed to 

conduct the tests. As depicted in the figure, different batches of the acetone sample do exhibit 

deviation from each other, but they are tolerable as the quantified derivation is less than 7.44%, 

which was calculated from ( ), where is the average value of the results from ith 

𝑋𝑖 ‒ 𝑋

𝑋
× 100% 𝑋𝑖 

batch tests, and  is the total average from the three-batch tests. 𝑋
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Fig. S12 Response traces of the PMI-BQ-based fluorescent film device to the presence of saturated 

vapors of acetone and potential interferences at ~293 K.
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Table S3. The absolute fluorescence quantum yields of PMI-BQ in film state and different solvents 

upon excitation at 400 nm.

Film Acetone THF Benzene Toluene DCM TCM Methanol

Quantum 
Yields (%)

41.77 9.08 50.54 52.25 50.98 46.39 48.67 34.58
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Fig. S13 (a) Molecular packing of BQ in crystal state; (b) Schematic diagram for the process of 

capillary condensation and solvation effect in film state of PMI-BQ. 
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Fig. S14. The pictures of the substrate (left) and the films (right) under concern taken from 

conventional fluorescence microscopy.
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Fig. S15 MS spectrum of PMI.

Fig. S16 1H NMR spectrum of PMI.
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Fig. S17 13C NMR spectrum of PMI.

Fig. S18 MS spectrum of PMI-Br.
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Fig. S19 1H NMR spectrum of PMI-Br.

Fig. S20 13C NMR spectrum of PMI-Br.
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Fig. S21 MS spectrum of PMI-TIPS.

Fig. S22 1H NMR spectrum of PMI-TIPS.
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Fig. S23 13C NMR spectrum of PMI-TIPS.

Fig. S24 MS spectrum of PMI-H.
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Fig. S25 1H NMR spectrum of PMI-H.

Fig. S26 13C NMR spectrum of PMI-H.
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Fig. S27 HRMS spectrum of BQ.

Fig. S28 1H NMR spectrum of BQ.
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Fig. S29 13C NMR spectrum of BQ.

Fig. S30 11B NMR spectrum of BQ.
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Fig. S31 HRMS spectrum of PMI-BQ.

Fig. S32 1H NMR spectrum of PMI-BQ.
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Fig. S33 13C NMR spectrum of PMI-BQ.

Fig. S34 11B NMR spectrum of PMI-BQ.
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Fig. S35 1H NMR spectrum of TATP.

Fig. S36 13C NMR spectrum of TATP.
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Fig. S37 1H NMR spectrum of DADP.

Fig. S38 13C NMR spectrum of DADP.
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