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Chemical & Reagents: 4-Cyanobenzylbromide, triflic acid, and NaH were purchased from
Sigma-Aldrich. p-xylylenediol was purchased from TCI India. Dry N, N-dimethylformamide
(DMF), Hydrochloric acid, and methanol were purchased from Finar Chemicals. Potassium
dichromate was purchased from Merck Life Science Pvt. Ltd. Methyl Orange (MO), Methylene
Blue (MB), and Malachite Green oxalate were purchased from AVRA Chemicals.

Characterization Techniques: Fourier-transform infrared (FTIR) analysis was carried out on
a PerkinElmer’s spectrum II spectrometer. NMR spectra were obtained by an AVANCE III
500 Ascend Bruker Biospin machine at an ambient temperature using CDCl;. 3C CP/MAS
NMR was carried out by an ECZR series 600 MHz NMR by JEOL. Morphological data of the
polymer were recorded using a JEOL JSM-7400F field emission scanning electron microscope
(FE-SEM). A Quantachrome, Autosorb iQ2 Brunauer—-Emmett-Teller (BET) surface area
analyzer was used to collect the data of the surface area, pore volume, and pore size. Powder
X-ray diffraction (PXRD) of the polymer was done on an Empyrean, Malvern Panalytical, with
Cu Ka radiation with a 26 range from 20 to 60° and a step size of 0.02°. UV-DRS spectra were
obtained from a Cary 5000 UV—-vis NIR Spectrometer.

Computational Methods: The ground-state structures of SMCOP-2 were optimized without
symmetry constraints using the hybrid density functional B3LYP' involving Grimme’s

dispersion correction (D3)2, in combination with the 6-31G(d) basis set. Harmonic frequency
analysis revealed no imaginary frequencies, signifying true minimum geometry. Excitation
energies of 100 states of SMCOP-2 were computed using the time-dependent variant of B3LYP
(TD-B3LYP) using the same basis set to obtain the absorption spectrum. Excitation energies
of SMCOP-2 were computed in the gas phase to match the solid-state absorption spectrum
obtained experimentally. Gaussian 16 software was used for all computations®. The binding

energy between CO, and SMCOP-2 is calculated using the following equation:

Binding energy = Esycop-2-coz — (Esmcop-2 T Ecoz)
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Figure S1: TGA of SMCOP-2
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Figure S2: (a) BET isotherm of SMCOP-2. (b) Porosity distribution by BJH method.
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Figure S3. Change in color when exposed to acid vapor.
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Figure S4. Geometry optimized structure of (a) Truncated SMCOP-2. (b) SMCOP-2@CO,.
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Figure S5. Time-dependent UV-vis spectra of MO adsorption.
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Figure S6. Consecutive MO adsorption cycle.
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Figure S7. (a) Comparative FT-IR spectra. (b) FE-SEM image of recovered SMCOP-2 after
the 5% cycle.
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Figure S8. Simulated UV-vis spectra of SMCOP-2.
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Figure S10. Consecutive MG degradation cycles.



(b) ———

\’”‘\:ﬁi M J/\]‘rf\f’\f/‘(\ f\f\

A
3 Recovered SMCOP-2] || || 1’
[-) '}
=~ [V
" |
S |
c
©
5
=
£
7}
c ——SMCOP-2
g
[
T T T T T T T T T
3000 2500 2000 1500 1000 500
' f -
Wavenumber (cm')

Figure S11. (a) FE-SEM image of the recovered photocatalyst. (b) Comparative FT-IR

spectra of the recovered photocatalyst with the pristine polymer.
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Figure S12. Fluorescence quenching of SMCOP-2 with the gradual increase in dichromate

concentration.

Table S1. Calculation of Standard Deviation.



Entry No. FL Intensity

1 231325.3

2 231339.7

3 231347.8

4 231333.2

5 231350.5

Standard Deviation 9.28
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Figure S13. (a) UV-vis spectra of SMCOP-2 and K,Cr,07. (b) TCSPC Lifetime. (c) Stern-

Volmer plot of lifetime vs quencher concentration.

Table S2. Coordinates of truncated SMCOP-2.
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Energy: -2471.8930631 Hartree

C 1.218700 0.476890 -0.634310

N  0.171940 1.317770 -0.632600

C -1.041370 0.743450 -0.597730
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H 14.270500 -2.018880 2.079690
O -8.724660 -9.805920 0.126660

H -9.648300 -9.753120 0.417780

Table S3. Coordinates of CO,.
3
Energy: -188.5835366 Hartree
C 0.00000 0.00000 0.00000
O -0.00000  -0.00000 1.16921

O 0.00000  -0.00000  -1.16921

Table S4. Coordinates of SMCOP-2@CO,
105
Energy: -2660.4856291 Hartree

C 1.33628 0.73366  -0.61975

N 0.19193 1.43148  -0.71083

C -0.93339 0.70441 -0.77992
C 0.22544  -1.25283  -0.66534
N 1.40003  -0.60755  -0.59351

N -0.96450  -0.63814  -0.76495
C 2.60592 1.49012  -0.54282

C 3.83577 0.81783  -0.46792
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7.39616

-0.94133
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-7.10588

-7.96685

-7.34102
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8.77313

8.67297

-1.01674

-0.75821

-0.35315
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4.57365

0.84626

-7.05907
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-7.41089
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4.54904

3.51581
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2.90800
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4.78369
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3.57089
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-9.31881

-1.20414

-1.00878

-0.66673
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-0.49330

-1.50924

0.15497

-0.34850

-1.33020
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-2.20159

-0.68732
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-0.28584

-6.87398

-5.70107

-7.83205

-5.49623

-4.94987

-7.62718

-8.74608

-6.45540

-4.58300

-8.37908

9.75383

9.77191

10.79452

10.80876

8.96808

11.83320

10.79336

11.85120

10.81077

12.63847

-2.41955

-3.51423

-2.65906

-9.44871

6.94421

7.64459

7.56405

8.93458

7.17333

8.85595

7.03236

9.55585

9.46697

9.33006

2.56634

1.37832

2.81028

0.46018

1.17786

1.89098

3.72537

0.70370

-0.45408

2.09171

-9.41882

-8.84531

-10.40079

0.56292

-0.12544

-0.43563

0.68376
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0.93837

0.86181

-0.20516

1.79380
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-4.81453 -9.24177 -0.13407

-3.33814  -8.07743 -1.18282

-3.96335  -10.81132 1.48278

-1.82295  -10.85619 1.71911

-5.05510  -10.23300 0.82895

-5.65613 -8.79463 -0.65409

-4.12967  -11.58515 2.22869

-6.20714 10.93445 1.42924

-5.78788 10.83972 2.44401

-5.45281 11.45589 0.81985

12.94458 -0.31950 0.69862

12.67795  -0.97060 1.54695

13.01772 -0.96677  -0.18911

-6.46903  -10.63157 1.18320

-6.46288  -11.60329 1.70050

-6.88811 -9.89578 1.88840

-7.43572 11.66299 1.46548

-7.28768 12.45003 2.01251

14.18118 0.34846 0.95432

14.80890 -0.31878 1.27267

-7.25917  -10.68403  -0.00679

-8.18801  -10.74106 0.26660

-2.72779  -1.20028 1.58613

-3.49373  -1.90151 1.04853



O -1.97374  -0.50208 2.14262
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