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Section S1Experimental Section

Materials

1,3,5tris(4-aminophenyl)benzene (TAPB) was synthesized as previously reported
1,3,5benzenetricarbaldehyde (BTCAand hydrazine monohydrate (HZAyere purchasgfrom
Sigma Aldrich Co 2,4,6tris(4-aminghenyl)-1,3,5triazine (TZ) was purchasd from
Fluorochem Co. Ethanol and acetic agigrepurchasedrom Scharlab. Watewas purified with
aMilli -Q® system.

Methods
Elemental Analysiswere obtained usingLECO CHNS932 elementahnalyser

Powder X-ray diffraction (PXRD) patterns were collected with a Bruker D8 Advancea)X
diffractometer (CekUradiation;as = 1j.) égdiphéd with a Lynxeye detector. Samples were
mounted on glassflat sample plate. Patterns were collected in e 3 . 5 rAng@vdtk8Bstep
size of 0.08 and exposure time of 1.3 s/step.

Fourier transform infrared (FT -IR) spectrawererecorded in a Perkin ElImer Spectrum 100
with a PIKE Technologies MIRacl&ingle Reflection Horizontal ATR (attenuated total
reflection) accessoryithh a spectral range of 40@%0cnt?, signals are given in wavenumbers
(cn).

Solid-State 13C CP-MAS Nuclear Magnetic Resonance Spectroscopyere recorded at room

temperature on 8ruker AV 400 WB spectrometer using a triple channel, 4 mm probe with

zirconia rotors and a K€t cap. Crosgolarization with Magic Angle Spinning (GIAAS) was

used to acquir€C data at 100.61 MHz. The spectral width of the pulse sequence was 35kHz an

thel'H excitation pulse was 3 es. ThepuSéphasent act t
modulation (TPPM)'H decoupling was applied during data acquisition using a decoupling

frequency of 80 kHz. Recycle delays were 4 s and the sample spinningsat® kHz.

Thermogravimetric analyses (TGA) were run on a Thermobalance TGA5Q0 thermal
gravimetricanalyserwith samples held in aaluminiumpan under nitrogen atmosphere. The
samples were heated at 10 K rhimithin a temperature range of-2800°C.

N2 adsorption and desorptionisotherms wereone at 77 K using an AutoselQ-AG analyser
(Quantachroménstrumenty Prior to measurement, samples were heated at 323 K overnight and
outgassed to 10Torr. The accessible geometrical surface areas were calculated by Poreblazer
software? Additionally, theConnolly surface of the crystalmod@le r e det er mi ned wi t h
van der Waal s s cGohnellyfadius usinog MaterialdStudio. 8 4

Scanning Electron Microscopy (SEM) studies were performed on a Philips XL 3@FBG
microscope operating at an accelerating voltage of 10 kV. Samples were previously coated with
chromium in a sputter Quorum Q15®I The samples were prepared simply by putting a drop of
COFsdispersed in water on a clean piecaildon oxide.



Critical point dry ing was performed in 8PFDRY Critical Point DryerJumboFirst according

to the following method. Firsthe solidinside a filter paper bagasloaded into the chamber of
the critical point dryer. Then, the chamber was filled wighid CO; at 283K and 50 barAfter

30 minutes, the chamber was flushed with fresh liquid. TBis process was repeated five times.
Subsequently, the temperature waised gradually until 31K, reaching a pressure between 85
and % barand affording C®@in a supercritical statéinally, under constant temperature (313K),
the chamber was ventatla rate o8 bar/houdownto atmospheric pressure.

pH measurementswere carried outwith a MettlerToledo LE422 electrode connected &o
DrDAQ data logger from Pico Techonologguipped with a DD100 temperature sensor

UV-Visible spectrawere recorded in Cary 60 UVis spectrophotometer (Agilent).

Microwave syntheseswere performed using an ETHOS 1 Advanced Microwave Digestion
Labstation



Section . Synthetic Procedures

Synthesis of TAPBBTCA-COF. 49 mg of BTCA (0.30 mmol) weredissolved in110 mL of
degassed MillQ water 105 mg of TAPB (0.30 mmol)weredissolved in110 mL of degassed
Milli -Q water and.1 mL ofacetic acidBoth solutions were mixed anti¢ reaction mixture was
heated at 80 °C for Sagisunder inert atmosphere. The obtained solid filesed andsolvent
exchanged four times with etharestiddried at 150 °C under vacuum fd24 h. 140.7 mg of a
yellow solid wereobtained(97 % vyield). Elemental analysisf TAPB-BTCA-COF: Calculated
for CagH21N3(H20)1 5 C: 81.46%; H: 4.97%; N: 8.64 % Experimental C: 8192 %; H 4.90%;
N: 8.70 %.

Synthesis of TZBTCA-COF. 32 mg of BTCA (0.20 mmol) were dissolved3dmL of degassed
Milli -Q water 70 mg of TZ (0.20 mmol) were dissolved 8.5 mL of DMSO and then added
dropwise to 80 mL of hot degassed MiQiwater with 8 mL of acetic ac{gince TZ is completely
planar, the stronger intermolecular stacking interactions make its dissolution kinetics much slower
than for TAPB, dissolving it previously in a small amount of DMSO hilpsercome the kinetic
barrier for its dissolution)Both solutionswere mixed and the reaction mixture was heated at 80
°C for 5 caysunder inert atmosphere. The obtained solid fill@sed andsolvent exchanged four
times withhot ethanol and dried under at 150 °C under vacuum for 24 Hilinsg of a yellow
sdid were obtained ® % vyield). Elemental analysis of Z-BTCA-COF: Calculated for
CsoH18Ng(H20)1.5: C: 73.61%; H: 4.32%; N: 17.17%. Experimental C: 73.21%; H: 462 %; N:
16.81%.

Synthesis & HZ-BTCA-COF. 80 mg of BTCA (0.49 mmdlwere dissolved in 50 mL of

degassed MiliQ wat er and 5 mL of acetic acid. 50 €L o
were dissolved in 50 mL of degassed M@liwater.Both solutions were mixed and the reaction

mixture was heated at 80 °C for 5 days under inert atmosphere. The obtained sfilidrads

and solvent exchanged four times with ethanol and dbgdritical point drying 72 mg of a

yellow solid were obtained9 % yield). Elemental analysis 6fZ-BTCA-COF: Calculated for

CisH12Ng(H20): C: 65.44%; H: 427 %; N:25.44 %.Experimental C: 65.56%; H: 430 %; N:

23.15%.

Synthesis ofRT TAPB-BTCA-COF. 23 mg of BTCA (014 mmol) were dissolved iB8 mL of
degasseiilli -Q water50 mg of TAPB (014 mmol) were dissolved iB8 mL of degassed Milli

Q water andb.8 mL of acetic acidBoth solutions were mixed and the reaction mixture was heated
at 35 °C for 5 days under inert atmosphere. The obtained solid was filketedlvent exchanged
four times with ethanol and dried at 150 °C under vacuum for 24 t&dugsng of a yellow solid
were obtained90 % yield).

Synthesis oMW TAPB-BTCA-COF. 12 mg of BTCA (0.075 mmol) were dissolved in 37.5mL

of degassed MillQ water. 26 mg of TAPB (0.075 mmol) were dissolved in 37.5 mL of degassed
Milli -Q water and 3.75 mL of acetic aciBoth solutions were transferred to a (75 mL x5)
microwave glasyvessel and heated at 80 for 300 min. The solid obtained was filtered and
solvent exchanged four times with ethanol and dried at 150 °C under vacuum for 24 h. 30.7 mg
of a yellow solid were obtaing@5 % yield).



Section S3Characterization of TAPB-BTCA-COF
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Figure S1. ATR-FT-IR spectra oBTCA (red), TAPB (green)andTAPB-BTCA-COF
(blue).
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Figure S2. 13C CRMAS solid-state NMRof TAPB-BTCA-COF. Asterisks denote
spinning side bands.

Table Sl. Molecularmodelof TAPB-BTCA-COF and®*C NMR spectrum peak assignment.

/g_H Assign| Signal

7 \

- 1, 2 137.1
7% 3 155.8
4=5

3N 4 148.3

O

A 5 116.3
/4 6, 7 186

8 137 . 1
9 1213
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Figure S3. TGA trace(red) and derivative of weight loss (blue)ToAPB-BTCA-COF.
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Table S2.BET surface area (S#r) values ofTAPB-BTCA-COF.

Temperature

Ti me

Sur f ac

Solvent Ref
(°C) (h)l ( fg?
m-cresol Room 72 329 1
temperature
Acetic acid Room 72 700 4
temper
Dioxane Wlt_h 6 I\/I aqueous 120 72 435 S
acetic acid
Dioxane:mesitylene _5:1 V\_nth 1 80 168 1120 6
M aqueous acetic acid
Dloxane:mesnylene.l:l Wlth( 120 168 1268 7
M aqueous acetic acid
THF:mesitylene 3:_1 W|th 6M 120 72 922 8
aqueous acetic acid
Dloxane:meS|ty.Iene.5:l with 2 100 168 684 9
M acetic acid
Dioxane:mesitylene 1:9 with ¢ 120 72 4009 9
M aqueous acetic acid
Water 80 120 806 Thi
wor
Water Room 120/ sos | M
temperature wor
Water 80 (microwave| g 566 | !
irradiatior) wor




Figure S5.Representativ8 EM image ofTAPB-BTCA-COF showirg the assembly of
nanocrystals.
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Section &. Effect of the pH onTAPB-BTCA-COF synthesis

Experimental procedure: 5.3 mg of BTCA were dissolved in 14 mL of Mil) water.

11.5 mg of TAPB were dissolved (or suspended if not completely soluble) in 14 mL of
agueous acetic acid solutions of different concentrationscdimeentration of acetic acid

was adjusted to obtain the desired pH véueich was confirmed and finely tuned using

a pH meter)The BTCA and TAPB solutions were mixethd subsequently, tipH was
measured Then, the reaction mixture was heated at°@0for 5 days under inert
atmosphere. Finally, the solid was filtered, washed with ethanol and dried in vacuum at
150°C for 24 h in order to record the yield.

Table S3. Yields of TAPB-BTCA-COF synthesized at different pH values.

p H Yield (9
2.0 0

2.4 90

3.0 33

3.5 10

4. 0 1

35

30 —

25 —

20 —

15 —

10 =

Quantity Adsorbed (mmol/g)
1

I ' I ' I ' I ' I '
0.0 0.2 0.4 0.6 0.8 1.0

Relative Pressure (P/P )
Figure S6 N, adsorptioitdesorption isotherm afAPB-BTCA -COF synthesized at pH
values of2.4 (red),3 (green) and 3.5 (blue).
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Table $4. BET surface area @&ser) values of TAPB-BTCA-COF synthesized at
different pH values.

pH 2.4 | 30 | 35

Surface area (nig?) | 806 | 780 | 150

T y T T T T T y I ' !
5 10 15 20 25 30
20 /° (» = 1.5406 A)

Figure S7. PXRD patterns oT APB-BTCA-COF synthesized at pH values of 2.4 (red),
3 (green) and 3.5 (blue).

Solubility measurements The U\-Visible spectra of TAPB solutions with
concentrations between 0.005 and 0.1 mM in water at plhajdsted with acetic acid)
were recorded to obtain a calibration cuavée o = 2=0998).m ( R
Aqueous solutions of acetic aad pH 2.4, 3.0, 3.5 and 4v@ere saturated withAPB,
ultrasonicated and kept at 35 f@ 24 h, to ensure that equilibrium was reachduee
solutions were centrifuged for 2 min at 5000 tieg supernatant was isolated and diluted
with an aqueous solution of aceticid at pH 2.4.The UV-Visible spectra of these
solutions were recorded and the concentration calculated using the calibration curve.

Table . Solubility of TAPB at different pH values.

pH 2.4 3.0 3.5 4.0

TAPB solubility (mM) 5.065 | 0216 | 0.109 | 0.031
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pKa measurement 32 mg of TAPB were dissolved in 3 mL of THF and acidified with

50 eL of concentrated HCI. The white precij
mL of ethanol. Finally, it was dried in vacuum to obtain 31 mg of TA#R#drochloride
((HSsTAPB)ClI53).

(HsTAPB)Cls was dissolved in MilkQ water at concentrations ranging between 0.002
and 0.04 M, and the pH of those solutions was meastinedoHvs TAPB concentration
data was plotted and fitted to Equation 1.

no oa&1Q Equation 1.K, is the acid dissociation constant of
(HsTAPB)CIl3z andC is the concentration GfAPB.

3.4
32 = ,.
304 e

2.8

pH

2.6

2.4 -

2.2

2.0 r T T I T T T T
0.00 0.01 0.02 0.03 0.04
TAPB Concentration

Figure S8.pH of (HsTAPB)ClI s solutions of different concentration (blue dots) and-non
linear fit of the data to Equation 1 (red lin@jth Ka = 3.5
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Section %. Effect of concentration on TAPBBTCA-COF synthesis

Synthesis of TAPBBTCA-COF. 49 mg of BTCA (0.30 mmol) were dissolved in 55 mL of
degassed MiliQ water. 105 mg of TAPB (0.30 mmol) were dissolved in 55 mL of degassed
Milli -Q water and 5.5 mbf acetic acid. Both solutions were mixed and the reaction mixture was
heated at 80 °C for Sagisunder inert atmosphere. The obtained solid was filtered and solvent
exchanged four times with ethanol and dried at 150 °C under vacuum for 24 h. 72 mijoef a ye
solid were obtained5@ % vyield). Elemental analysis ofAPB-BTCA-COF: Calculated for
CsaH21N3(H20)15 C: 81.46 %; H: 4.97 %; N: 8.64 %axperimental C: 82.14 %; H: 499 %; N:

8.60 %.

é

| ' | ' | ! | ' | ' |
5 10 15 20 25 30
20/°(» = 1.5406 A)

Figure S9. PXRD patterns of TAPB-BTCA-COF (blue) TAPB-BTCA-COF
synthesized with double concentrat@imonomergred) and simulated (purple).
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Figure S10. N. adsorptioindesorption isotherm of APB-BTCA-COF (black) and
TAPB-BTCA-COF synthesized with double concentratmimonomergred).
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Section %. Characterization of HZ-BTCA-COF and TZ-BTCA-COF

———

¥
v(C=0) 1689 cm”

I T

v(C=N) 1624 cm™
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Figure S11. ATR-FT-IR spectra oBTCA (red) andHZ-BTCA-COF (blue).

/
v(C=0) 1689 cm™
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Figure S12. ATR-FT-IR spectra ofBTCA (red), TZ (green),and TZ-BTCA-COF
(blue).
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Figure S13. 3C CRMAS solidstate NMRof HZ-BTCA-COF. Asterisks denote

spinning side bands.

Table S6. Molecular model 0HZ-BTCA-COF and®*C NMR spectrum peak assignment.

e Assi gnme Signal
N.
3\ 1 135.1

2 [
H;/\;N 2 135. 1
\H
3 162. 3
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Figure S14. ¥*C CRMAS solidstate NMRof TZ-BTCA-COF. Asterisks denote

spinning side bands.

Table S7. Molecular model offZ-BTCA-COF and**C NMR spectrum peak assignment.

Assignment | Signal (ppm)
1 135.8
2 133.4
3 154.4
4 150.7
5 115.2
6 127.1
7 129.7
8 168.5
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Figure S15. TGA trace (red) and derivative of weight loss (blueH@-BTCA-COF.
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Figure S16. TGA trace (red) and derivative of weight loss (blueJ@atBTCA-COF.
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Figure S17. N2 adsorptioitdesorption isotherm ¢iZ-BTCA-COF. Adsorption branch
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in black,desorption branch in red.
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Figure S18. BET plot for No sorption inHZ-BTCA-COF.




Figure S19. N2 adsorptioiidesorption isotherm afZ-BTCA-COF. Adsorption branch
in black, desorption branch in red.

Figure S20. BET plot for No sorption inTZ-BTCA-COF.
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