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Materials and Characterization Methods:

The 2-((pyridin-4-ylmethyl)amino)terephthalic acid (H,BDC-NH-CH,-Py) linker was
synthesized and characterized (Figure S1-S3, Supporting Information) by following the
procedure described below. All the chemicals were purchased from commercial sources and used
without further purification. Fourier transform infrared (FT-IR) spectroscopy data were recorded
in the region 400-4000 cm-!' at room temperature with the Perkin Elmer Spectrum Two FT-IR
spectrometer. The following indications were used to indicate the corresponding absorption
bands: very strong (vs), strong (s), medium (m), weak (w), shoulder (sh) and broad (br).
Thermogravimetric (TG) experiments were carried out with a heating rate of 10 °C min-! under
argon atmosphere using using a SDT Q600 thermogravimetric analyzer. XRPD data were
collected in transmission mode using a Bruker D2 Phaser X-ray diffractometer (30 kV, 10 mA)
using Cu-Ka (A = 1.5406 A) radiation. Specific surface area for N, sorption was calculated on a
Quantachrome Autosorb iQMP gas sorption analyzer at -196 °C. The compound was activated at
100 °C for 24 h under dynamic vacuum. Fluorescence emission studies were performed at room
temperature using a HORIBA JOBIN YVON Fluoromax-4 spectrofluorometer. UV-vis spectra
in the region 250-800 nm were recorded using a Perkin Elmer Lambda 25 UV-vis spectrometer.
All solutions for the UV-vis measurements were prepared by using Milli-Q water. For catalytic
investigations, the conversion and selectivity were determined with the help of Agilent 7820A
gas chromatograph using nitrogen as carrier gas. The products were confirmed by analyzing the
reaction mixture with Agilent 5890 GC-MS.

Synthesis of H,BDC-NH-CH,-Py Linker:

The below-mentioned synthetic procedure was followed during the synthesis of the H,BDC-NH-
CH,-Py linker.

(E)-2-((pyridin-4-ylmethylene)amino)terephthalic acid! (1.60 g, 6 mmol) was dissolved in 50
mL of DMF and stirred at room temperature until complete dissolution was achieved. After that
NaBH;CN (0.60 g, 9.00 mmol) was added to the mixture at 0 °C and kept under stirring
conditions at 0 °C for 6 h. After 6 h, the reaction mixture was poured onto crushed ice in a 250
mL beaker and kept for 5 h to achieve complete precipitation of the yellow colored product.
Finally, the precipitate was collected by vacuum filtration, followed by washing with sufficient
amount of water and drying in a conventional oven at 80 °C for 12 h. Yield: 0.8 g (2.93 mmol,
50%). 'H NMR (400 MHz, DMSO-dg): 6 = 8.62 (d, 2H), 7.94 (d, 1H), 7.78 (d, 1H), 7.15 (dd,
1H), 6.98 (d, 1H), 4.82 (s, 2H) ppm. 3C NMR (100 MHz, DMSO-d¢): & = 169.79, 167.31,
157.45, 150.00, 147.62, 136.26, 132.73, 125.20, 116.18, 114.83, 112.45 ppm. ESI-MS (m/z):
273.08 for (M+H)" ion (M = mass of H,BDC-C¢H;N, linker). In Figures S1-S3 (Supporting
Information), the NMR and mass spectra for the H,BDC-NH-CH,-Py linker are shown.
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Scheme S1. Reaction scheme for the preparation of H,BDC-NH-CH,-Py linker.
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Figure S1. ESI-MS spectrum of the H,BDC-C¢H;N, linker in methanol. The spectrum shows

m/z (positive ion mode) peak at 273.08, which corresponds to (M+H)* ion (M =

HQBDC—C6H7N2 linker).
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Figure S2. 'H NMR spectrum of the H,BDC-NH-CH,-Py linker in DMSO-dg.
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Figure S3. 3C NMR spectrum of the H,BDC-NH-CH,-Py linker in DMSO-dg.
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Figure S4. FT-IR spectra of (a) H,BDC-NH-CH,-Py linker, (b) 1 (as-synthesized) and (c) 1’
(activated).
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Figure S5. TG curves of as-synthesized 1 (red) and thermally activated 1’ (black) recorded under
argon atmosphere in the temperature range of 25-700 °C with a heating rate of 10 °C min™'.
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Figure S6. Pawley fit for the XRPD pattern of as-synthesized 1. Blue lines and red dots denote
calculated and observed patterns, respectively. The peak positions and difference plot are
displayed at the bottom (R, = 5.66, R, = 3.42).
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Figure S7. XRRD patterns of 1’ under different conditions: (a) activated, (b) after stirring in
water, (c) after stirring in acetic acid and (d) after stirring in 1 M HCI.
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Figure S8. XRRD patterns of 1’ under different conditions: (a) activated, (b) after stirring in
aqueous solution of KOH at pH = 8.0, (c) after stirring in aqueous solution of KOH at pH = 10.0
and (d) after stirring in aqueous solution of KOH at pH = 12.0.
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Figure S9. N, adsorption (solid circles) and desorption (empty circles) isotherms of 1’ measured
at—196 °C.
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Figure S10. Solid state fluorescence spectra of 1’ and free H,BDC-NH-CH,-Py linker (A.x = 330
nm).




1.4E+05

1.2E+05

1.0E+05

8.0E+04

6.0E+04

4.0E+04

Fluorescence Intensity (cps)

2.0E+04

450 nm

0.0E+00

400 450 500 550 600

Wavelength (nm)
Figure S11. Comparison of fluorescence emission spectra of 1’ and free H,BDC-NH-CH,-Py
linker in aqueous medium (A.x = 330 nm).
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Figure S12. Change in the fluorescence intensity of 1’ upon addition of 10 mM HOCI solution
(180 puL) in presence of 10 mM O,*~ (180 pL) solution.
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Figure S13. Change in the fluorescence intensity of 1’ upon addition of 10 mM TBHP solution
(180 pL) in presence of O, mM (180 pnL) solution.
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Figure S14. Change in the fluorescence intensity of 1’ upon addition of 10 mM H,O, solution
(180 uL) in presence of O, mM (180 pnL) solution.



3.0E+06

'T

1

——1"+180 4L "0,

2.5E+06 -
1"+ 180 uL O™

" 2.0E+06

1.5E+06

1.0E+06

Fluorescence Intensity (cps)

5.0E+05

0.0E+00 - T T T T T
350 400 450 500 550 600

Wavelength (nm)
Figure S15. Change in the fluorescence intensity of 1’ upon addition of 10 mM 'O, solution

(180 puL) in presence of O, (180 pL) solution.
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Figure S16. Change in the fluorescence intensity of 1’ upon addition of 10 mM TBHP* solution
(180 uL) in presence of O, mM (180 uL) solution.
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Figure S17. Change in the fluorescence intensity of 1’ upon addition of 10 mM OH' radical

solution (180 pL) in presence of O,” mM (180 pL) solution.
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Figure 18. Change in the fluorescence intensity of 1’ in aqueous solution as a function of O,
concentration.
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Figure S19. Recyclability plot of 1’ towards the sensing of O,"” in aqueous medium.
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Figure S20. XRRD patterns of compound 1’ after treatment with different molar ratios of KO,
with respect 1": 1’ after treatment with (a) KO,/1’' = 0.00, (b) KO,/1" = 2.31, (c) KO,/1" = 4.63,
(d) KOy/1"=6.94, (e) KO,/1'=9.25, (f) KO,/1" = 13.88.
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Figure S21. XRRD patterns of 1’ (a) before and (b) after O,"~ sensing.
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Figure S22. FT-IR spectra of compound 1’ after treatment with different molar ratios of KO,
with respect 1’: 1’ after treatment with (a) KO,/1" = 0.00, (b) KO,/1" = 2.31, (¢) KO,/1' = 4.63,
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Figure S23. UV-Vis spectra of free H,BDC-NH-CH,-Py (blue), supernatant after treatment of 1’
with O, (red) and free H,BDC-NH-CH,-Py linker after treatment with O,*~ (black) in methanol.
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Figure S25. Change in the fluorescence intensity of 1’ upon addition of 10 mM KOH solution
(180 pL) in presence of 10 mM O, solution (180 puL).
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Figure S26. Change in the fluorescence intensity of 1’ upon addition of 10 mM O, solution
(180 uL) in presence of 10 mM KOH solution (180 uL).
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Figure S27. XRRD patterns of 1’ (a) before and (b) after treatment with 10 mM KOH solution
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Figure S29. GC-MS trace of ethyl (£)-2-cyano-3-phenylacrylate.
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Figure S30. GC-MS trace of ethyl (£)-2-cyano-3-(p-tolyl)acrylate.
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Figure S31. GC-MS trace of ethyl (£)-2-cyano-3-(4-methoxyphenyl)acrylate.

foundancs Scan 2100 (15.103 min): ASB71-12h.Didata.ms
174.0

1000000

900000
2191

800000
146.0

700000 0

G060 191.0 X 0

CN
126.0 F

500000
Molecular Weight: 219.22

400000

300000

200000

100000

1 ” \ h A 280.9 326.9 354.1 405.0
T T T T

L ‘ | il

T T T T T T T T
; 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z-—->

Figure S32. GC-MS trace of ethyl (£)-2-cyano-3-(4-fluorophenyl)acrylate.
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Figure S33. GC-MS trace of ethyl (£)-3-(4-chlorophenyl)-2-cyanoacrylate.
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Figure S34. GC-MS trace of ethyl (£)-3-(4-bromophenyl)-2-cyanoacrylate.
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Figure S35. GC-MS trace of ethyl (£)-2-cyano-3-(4-nitrophenyl)acrylate.
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Figure S36. GC-MS trace of ethyl (£)-3-(4-(tert-butyl)phenyl)-2-cyanoacrylate.
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Figure S37. GC-MS trace of ethyl (£)-2-cyano-3-(3-ethoxy-4-hydroxyphenyl)acrylate.
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Figure S38. GC-MS trace of ethyl (£)-2-cyano-3-(3,4,5-trimethoxyphenyl)acrylate.
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Figure S39. GC-MS trace of ethyl (Z)-2-cyano-3-(furan-2-yl)acrylate.
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Figure S40. GC-MS trace of ethyl (£)-2-cyano-3-(2-hydroxyphenyl)acrylate.
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Figure S41. GC-MS trace of ethyl (£)-2-cyano-4-phenylbut-2-enoate.

Abundance Scan 2785 (19.023 min): ASB79-12h.D\data.ms
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Figure S42. GC-MS trace of ethyl (2Z,4E)-2-cyano-5-phenylpenta-2.,4-dienoate.
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Scan 3140 (21.054 min): ASB78-12h.D\data.ms
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Figure S43. GC-MS trace of ethyl (£)-2-cyano-3-(naphthalen-1-yl)acrylate.
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Figure S44. GC-MS trace of ethyl (£)-3-(anthracen-9-yl)-2-cyanoacrylate.
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Figure S45. Reusability plot for the Knoevenagel condensation between benzaldehyde and ethyl
cyanoacetate using 1’ as a heterogeneous solid base catalyst.
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Figure S46. XRPD patterns of 1’ (a) before catalysis, (b) recovered after one catalytic cycle and
(c) recovered after five catalytic cycles.
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Figure S47. FE-SEM images of as-synthesized 1.
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Figure S48. FE-SEM images of 1’ before catalysis.
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Figure S49. FE-SEM images of 1’ recovered after five catalytic cycles.

Table S1. Unit cell parameters of as-synthesized Zr-UiO-66-NH-CH,-Py obtained by indexing
its XRPD pattern. The obtained values were compared with those of the previously reported un-
functionalized and functionalized Zr-UiO-66 MOF.

Compound Name Zr-Ui0-66-NH-CH,-Py MOF Zr-Ui0-66 MOF
(this work) (reported)?
Crystal System cubic cubic
a=b=c(A) 20.755(3) 20.7004(2)
V(A3) 8940.3(21) 8870.3(2)




Table S2. Comparison of the detection limit, response time, nature of fluorescence change and
solvent system used for O, detection for probes reported till date.

Sl. | Name of Probe Detection | Response | Medium Used Nature of Ref.
No. Limit Time (s) Fluorescence
(nM) Change
1 6-(benzo[d]thiazol-2- 1 300 PBS (10 mM, turn-on 3
ylnaphthalen-2-yl pH=17.4)
trifluoromethanesulfonate DMSO (2%,
v/v) solution
2 PS-SO;H@Tb/G NCPs | 3.4 — Tris-HC1 (50 turn-off 4
mM, pH = §)
3 BDP 70.5 120 PBS/DMSO ( turn-on 5
v/v,3.5/6.5, pH =
7.4)
4 NS-O 1710 120 PBS/DMSO (v/v | turn-on 6
=1/1,pH 7.4)
5 PNF-1 9.9 600 HEPES turn-on 7
6 DBZTC 1.68 600 HEPES (10 mM, | turn-on 8
pH = 7.40)
7 Zr-UiO-66-NH-CH,-Py 210 240 water turn-on this
MOF work
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