General experimental methods. The NMR experiments were carried out at 27° C on a Varian UNITY Inova 500 MHz
spectrometer (*H at 499.88 MHz, *C NMR at 125.7 MHz) equipped with pulse field gradient module (Z axis) and a
tuneable 5 mm Varian inverse detection probe (ID-PFG). ESI mass spectra were acquired on a APl 2000— ABSciex using
CH3CN or CH30H (positive or negative ion mode). A JASCO V-560 UV-Vis spectrophotometer equipped with a 1 cm
path-length cell was used for the UV-Vis measurements. Luminescence measurements were carried out using a Cary
Eclipse Fluorescence spectrophotometer with resolution of 0.5 nm, at room temperature. The emission was recorded at
90° with respect to the exciting line beam using 5:5 slit-widths for all measurements. All chemicals were reagent grade

and were used without further purification.

Procedure for fluorescence titrations. Two mother solutions of host and guest (1.0 x 10-* M) in dry chloroform were
prepared. From these, different solutions with different ratio receptor/guest were prepared as reported below, and emission
spectra were recorded at 25 °C. With this data treatment, the apparent binding affinity of sensor with DMMP was
estimated using HypSpec (version 1.1.33),! a software designed to extract equilibrium constants from potentiometric
and/or spectrophotometric titration data. HypSpec starts with an assumed complex formation scheme and uses a least-
squares approach to derive the spectra of the complexes and the stability constants. 2 test (chi-square) was applied, where
the residuals follow a normal distribution (for a distribution approximately normal, the y? test value is around 12 or less).
In all of the cases, %< 10 were found, as obtained by 3 independent measurements sets. Limit of detection was calculated
by using the formula LOD = 3.30 / K, where ¢ is the standard deviation of the blank and K is the slope of the calibration

curve.

Test Strip procedure. Test strip was performed by dropping 2 pL of a sensor solution (0.1 mM in CH2Cl,) onto neutral
alumina substrate and exposing it to progressive amounts of DMMP vapors into a closed vial for 1h at 50 °C. These
vapors have been produced introducing the appropriate amount of pure liquid DMMP into the vial, heating at 50°C for
1h. Recycling tests were performed by immersion of the solid support into a HCI (pH 3) and NaOH (pH 11) solution for

1 minute. The solid substrate has been dried before the next cycle.

Image Analysis. The images were processed without any kind of post-acquisition treatment, except for the conversion of
the RGB channels to grayscale between 0 and 255. A customized Python script was developed for image processing by
using the Numpy, SciPy and Matplotlib libraries. Data were exported in .csv format and processed with Magicplot 3

software. The background signal was subtracted by interpolating with a cubic spline.

Synthesis of 4-acetamido- 3-nitro-benzaldehyde (1)

4.82 g (29.57 mmol) of 4-acetamidobenzaldehyde was dissolved in 10 mL of fuming nitric acid at room temperature for
30 minutes. Then the reaction mixture was stopped by the addition of cold water. The solid precipitate was filtered,
washed with water and dried, thus obtaining 5.75 g (27.64 mmol, 93% yield) of (1).'"H NMR (500 MHz; CDCly): § 2.35
(s, 3H), 8.15 (dd, J = 1.8 Hz; J =8.9 Hz, 1H), 8.74 (d, J = 2.1 Hz, 1H), 9.03 (d, J = 8.9 Hz, 1H), 9.99 (s, 1H) ppm.

Synthesis of 4-amino-3-nitro-benzaldehyde (2)

3.75 g (18 mmol) of 4-acetamido-3-nitro-benzaldehyde 1 was dissolved in 370 mL of absolute ethanol and 100 mL of
hydrochloric acid (2M. The reaction mixture was stirred at reflux overnight) at 120°C, checking the reaction by TLC

(CHxCIy). The reaction mixture was neutralized with NaOH. The solid precipitate was filtered to give 2.37 g of (2) (14.28



mmol, 79 % yield). *H NMR (500 MHz; CDCls): 6 6.91(d, J = 8.6Hz, 1H), 7.92 (dd, J: = 8.9Hz, J, = 1.8Hz, 1H), 8.63(d,
J =1.8Hz, 1H), 9.82 (s, 1H) ppm.

Synthesis of nitro-amino-Bodipy (3)

1.00 g (6.02 mmol) of 4-amino-3-nitro-benaldehyde 2 was dissolved in 350 mL of dry CH,Cl, under nitrogen atmosphere,
and 2 eq. of kryptopyrrole were added dropwise to the reaction mixture. A few drops of TFA were added to the reaction
mixture which was stirred at room temperature for 18 h. Then, 1.5 eq. of DDQ was added to the reaction mixture, which
was stirred for 4 h, checking the reaction by TLC (CH2Cl>/AcOEt 9: 1). Then, 8.20 mL of EtzN and 9.6 mL of BFsO(Et):
were added dropwise to the reaction mixture, which was stirred for 16h at room temperature. Solvent was removed under
reduced pressure, and the crude compound was purified by column chromatography (silica gel, CH2Cl, / n-exane 6:4) to
obtain 560 mg (1.27 mmol, 21% yield) of 3. *H NMR (500 MHz; CDCls): § 0.99 (t, J = 7.5 Hz, 6H), 1.44 (s, 6H), 2.31
(9, J = 7.5 Hz, 4H), 2.53 (s, 6H), 6.23 (s.br., 2H), 6.97 (d, J = 8.5 Hz, 1H), 7.26 (dd, J, = 8.5 Hz, J, = 2.1 Hz, 1H), 8.08
(d, 3 =1.8 Hz, 1H) ppm. 3C NMR (125 MHz, CDCl3): § 154.33, 144.55, 135.80, 126.32, 124.25, 119.64, 77.29, 76.74,
17.05, 14.48, 12.47. ESI-MS: m/z = 440 [M]". Anal. Calcd. For C23H27BF2N4O; : C, 62.74; H, 6.18; N, 12.72. Found: C,
62.70; H, 6.15; N, 12.68.

Synthesis of BDPy-NH:

555 mg (1.26 mmol) of 3 were dissolved in 500 mL of absolute ethanol. Palladium catalyst (175 mg of Pd on activated
charcol 10%) was added to the reaction mixture kept under vigorous stirring. Hydrogen is bubbled into the reaction
mixture for 6 h, checking the reaction by TLC (CHCl,/ EtOH 9.5:0.5). Then, the catalyst was filtered and the solvent
was removed under reduced pressure. The crude compound was purified by column chromatography (silica gel, CHCl,
/ MeOH 98:2) to obtain 488 mg (1.19 mmol, 94% yield) of BDPy-NH>. *H NMR (500 MHz, acetone-ds): § 0.96 (t, J =
7.8 Hz, 6H), 1.25 (s, 6H), 2.33 (q, J = 7.4 Hz, 4H), 2.50 (s, 6H), 7.09 (d, J = 8.2 Hz, 1H), 7.46 (s, 1H), 7.68 (d, J = 7.8
Hz, 1H) ppm. 3C NMR (125 MHz, acetone-ds): § 153.00, 152.84, 142.12, 138.37, 132.41, 131.24, 128.29, 121.56, 16.48,
14.04, 11.78, 11.42. ESI-MS: m/z = 410 [M]. Anal. Calcd. For CsH29BF2N4: C, 67.33; H, 7.12; N, 13.65. Found: C,
67.29; H, 7.10; N, 13.62.




'H NMR spectrum of 1 in CDCls.
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APT spectrum of 3 in CDCls.
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gCOSY spectrum of 3 in CDCls.
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'H NMR spectrum of BDPy-NH: in acetone-ds.




APT spectrum of BDPy-NHz: in acetone-de.
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UV-Vis spectra of BDPy-NH2in CHCI3, from 1 x 10 a 9 x 10% M, inset shows the e-plot.
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Emission spectrum of BDPY-NH21 x 10 M in CHCl3, Lex 500 nm.
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ESI-MS spectrum of supramolecular complex between BDPy-NH2and DMMP.
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Selectivity test: fluorescence spectra of BDPy-NH; (1 x 10% M in CHCIs, Aex 500 nm) upon exposure to
different analytes (air for 5 minutes, 50 ppm of EtsP, phosphocholine, PPh; and MeOH) and 1 ppm of DMMP.
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