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Structural Modelling & DFT calculation:

Geometrical optimization for all the COFs were performed using Materials Studio (2018) software package.!
Initially, smallest repeating unit of the COF was placed in a crystal cell with P1 symmetry and geometric
optimizations were performed using self—consistent—charge (SCC) density functional tight binding method
(DFBT+).%5 Geometrical optimization was performed using smart algorithm, which is a cascade of the
steepest descent, ABNR (adjusted basis set Newton—Raphson), and quasi—Newton methods. Universal force
field (UFF)—based Lennard—Jones dispersion corrections was used for the calculation.®” The 30b parameters
was used from the Slater—Koster library and SCC convergence tolerance set at 1 x 10733 Divide and conquer
was used as the eigensolver. For all the COFs, AA stacks were considered by creating corresponding unit
cells and their geometry were optimized, followed by the imposition of high symmetry. Simulated powder
diffraction patterns and refinements of PXRD pattern were calculated using Reflex module of Material studio.

The density functional theory (DFT) calculations for the small repeating units were carried out

using B3LYP function and 6—31g* as the basis in the Gaussian09 suite (Revision D.01).°
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Fig. S1 Experimental and simulated PXRD of (a) AntTTF and (b) AntTMH.
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Fig. S2 (a) FT-IR spectra of AntTTH, AntTDH and AntTTF powders and compared with building
block AntT. (b) The Raman spectre of powder and film samples of AntTTH and AntTDH.
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Fig. S3 N 1s XPS spectra of powder and film sample of (a, b) AntTTF, (c, d) AntTDH and (e, f)

AntTTH.
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Fig. S4 Nitrogen sorption isotherms at 77 K for (a) powders and (b) films of AntTTH, AntTDH

and AntTTF.
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Fig. SS The Tauc plots of the (a) powders and (b) films of AntTTH, AntTDH and AntTTF.

Fig. S6 SEM images of the (a) AntTTH, (b) AntTDH and (c) AntTTF powders. SEM images of

(d) AnTTH and (¢) AntTDH films.
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Fig. S7 Theoretically calculated dipole moment of the energy optimized smallest repeating of (a)

AntTTF, (b) AntTMH, (c) AntTDH and (d) AntTTH with corresponding value of dipole moment

expressed in Debye (D).
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Fig. S8 Photoelectron yield spectroscopy (PYS) spectra of (a) AntTTH, (b) AntTDH and (c) AntTTF.

(d) Calculated band position and band gap of the COF films vs normal hydrogen electrode (NHE)

along with the potential of H*/H, and oxidation potentials of L-ascorbic acid, HA'/H,A and A/H,A

and pH 2.6.
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Fig. S9 Photograph of the photocatalytic reactor containing (a) AntTDH powder dispersion and
(b) AntTTH film over quartz in 16 ml 0.1 M L-ascorbic acid under normal light.
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Fig. S10 (a, b) EIS Nyquist plots and (c) transient photocurrent response of all the COFs under dark
and light illumination (= 420 nm) at pH 2.6.
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Fig. S11 Experimental PXRD of the (a,b) powders and (c,d) films before and after the
photocatalysis (PC) under visible light for 24 h in 0.1 M ascorbic acid aqueous solution at pH 2.6

using platinum as the co-catalyst.
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Fig. S12 FT-IR spectra of the (a,b) powders and (c,d) films before and after the photocatalysis (PC)

under visible light for 24 h in 0.1 M ascorbic acid aqueous solution at pH 2.6 using platinum as the

co-catalyst.
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Fig. S13 XPS of the (a,b) powders and (c,d) films before and after the photocatalysis (PC) under

visible light for 24 h in 0.1 M ascorbic acid aqueous solution at pH 2.6 using platinum as the co-

catalyst.
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Fig. S14 (a) Change in EPR signal of pristine COF powders under light and dark. (b)

Photoconductivity transients of COF powders under 355 nm laser excitation.
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