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1. Experimental Procedures

General Materials and Measurements

All of the reagents were commercially available and were used without further
purification. Powder X-ray diffraction (PXRD) patterns were collected on an Advance
D8 equipped with Ni-filtered Cu K radiation (40 kV, 100 mA) at room temperature
with a scan speed of 10 °min~!'. 'H NMR and 3C NMR spectra were done on a Bruker
Model AM-400 (400 MHz) spectrometer. Infrared (IR) spectra were measured from a
KBr pellets on Nicolet iN10 MX microscopic infrared spectrometer (Thermo Scientific
Co., USA) in the range of 4000 to 400 cm™! under ambient condition. The content of
metal ions was determined by the inductively coupled plasma mass spectrometry (ICP-
MS). The pore structure of the materials was measured by N, adsorption-desorption
isotherms at 77 K with Micromeritics ASAP 2460 surface area. The Sggr of the
polymers was calculated using the BET model in the ranging of P/Py, = 0.05 - 0.30, the
total pore volume (V-total) of the materials was calculated from the isotherms at P/P,
=0.99, the pore size distribution (PSD), micropore area (S-micro), and V-micro were
all calculated by the non-local density functional theory (NLDFT) method. The X-ray
photoelectron spectroscopy (XPS) experiments were conducted using Thermo
ESCALAB spectrometer with an Al K-a source. Scanning electron microscopy (SEM)
measurements were performed on a JSM-7610FPlus microscope at an acceleration

voltage of 10 kV.



Synthesis of COF-TA 1: Typically, a mixture of 1,3,5-Tris(4-aminophenyl)benzene
(TAPB) (0.08 mmol, 28.12 mg), terephthalaldehyde (DFB) (0.12 mmol, 16.1 mg), O-
DCB (0.5 mL) and n-Butanol (0.5 mL) were added to a 5 mL ampoule and sonicated
for 30 min. Then, 6 M HOACc (0.1 ml) was added and sonicated for 5 min. The ampoule
containing the mixture was frozen in liquid nitrogen, and after three cycles of freezing-
extraction-thawing, the reaction was heated at 120 °C for 72 h. After the reaction was
completed, the sample bottle was taken out, cooled to room temperature, transferred to
a centrifuge tube, and washed with methanol and THF for 3 times, and then dispersed
the solids in 15 mL of saturated NH4;HCOs3, sonicated until uniformly dispersed. The
solid was separated after stirring for 4 h. 5 mL of isopropanol was added, and after
separation and vacuum drying at 100 °C for 12 h, COF-TA was obtained with a yield
of 89%.

Synthesis of COF-TA-4F 2: Typically, a mixture of 1,3,5-Tris(4-
aminophenyl)benzene (28.12 mg, 0.08 mmol), 2,3,5,6-Tetrafluoroterephthalaldehyde
(24.73 mg, 0.12 mmol), 1,4-dioxane (1.6 mL) and mesitylene (0.4 mL) were added to
a 5 mL ampoule and sonicated for 30 min. Then, 6 M HOAc (0.2 ml) was added and
sonicated for 5 min. The ampoule containing the mixture was frozen in liquid nitrogen,
and after three cycles of freezing-extraction-thawing, the reaction was heated at 120 °C
for 72 h. The solid was collected by centrifugation, washed three times with MeOH,
THF and CH,Cl,, extracted by Soxhlet extraction for one day, and dried overnight
under vacuum. Orange powder was obtained in a yield of 85%.

Synthesis of COF-TA-OCH; %@ Typically, a mixture of 1,3,5-Tris(4-



aminophenyl)benzene (28.12 mg, 0.08 mmol), 2,5-dimethoxybenzaldehyde (23.31 mg,
0.12 mmol), 1,4-dioxane (1.6 mL) and mesitylene (0.4 mL) were added to a 5 mL
ampoule and sonicated for 30 min. Then, 6 M HOAc (0.2 ml) was added and sonicated
for 5 min. The ampoule containing the mixture was frozen in liquid nitrogen, and after
three cycles of freezing-extraction-thawing, the reaction was heated at 120 °C for 72 h.
The solid was collected by centrifugation, washed three times with MeOH, THF and
CH,Cl,, extracted by Soxhlet extraction for one day, and dried overnight under vacuum.
Yellow powder was obtained in a yield of 86%.

Synthesis of COF-TA-OHex 3: Typically, a mixture of 1,3,5-Tris(4-
aminophenyl)benzene (28.12 mg, 0.08 mmol), 2,5-Bis(hexyloxy)terephthalaldehyde
(40.13 mg, 0.12 mmol), 1,4-dioxane (1.6 mL) and mesitylene (0.4 mL) were added to
a 5 mL ampoule and sonicated for 30 min. Then, 6 M HOAc (0.2 ml) was added and
sonicated for 5 min. The ampoule containing the mixture was frozen in liquid nitrogen,
and after three cycles of freezing-extraction-thawing, the reaction was heated at 120 °C
for 72 h. The solid was collected by centrifugation, washed three times with MeOH,
THF and CH,Cl,, extracted by Soxhlet extraction for one day, and dried overnight
under vacuum. Yellow powder was obtained in a yield of 89%.

Synthesis of Pd@ TA: The activated COF-TA (30 mg) was dispersed into acetonitrile
(4 mL) and sonicated for 30 min. Then Pd(OAc), (10 mg) was added. The mixture was
heated at 50 °C for 12 h. The resulting precipitate was collected by centrifugation and
washed with acetonitrile four times. The dried solid was dispersed into acetone (2 mL)

and NaBH, solution (2 mL, 4 mg/mL) was added quickly under an ice-water bath, and



the reaction was carried out for 12 h. At the end of the reaction, grey-green powder was
obtained, and the solid was washed thoroughly with acetone and water and dried in a
vacuum drying oven at 80 °C overnight.

Synthesis of Pd@TA-4F, Pd@TA-OCH; and Pd@TA-OHex: As a comparison,
Pd@TA-4F, Pd@TA-OCH; and Pd@TA-OHex were also synthesized using the same
procedure except for the replacement of COF-TA by COF-TA-4F, COF-TA-OCHj; or
COF-TA-OHex, respectively.

Synthesis of poly(N-vinyl-2-pyrrolidone) (PVP) stabilized Pd NPs.

In a round bottle, aqueous Na,PdCl, solution (1.0x10™* mol-cm™3) was added to a
preheated (90 °C) aqueous mixture (30 cm?) containing ascorbic acid (8.5%1074 mol)
and PVP (5.0x1073 mol; PVP/Pd molar ratio=10). The mixture was kept under stirring
at 90 °C for 3 h, and a solution of Pd NPs was obtained. The Pd NPs were cleaned up
from the excess of PVP via flocculation with acetone (1/3 v/v solution/acetone), rinsed
thoroughly with acetone, and redispersed in water attaining ca. 0.4 wt% Pd in the final
solution.

General procedure for the catalytic reactions: For the cycloaddition reactions of
CO,, isocyanide and 2-iodoanilines, a typical step is as follows. First, 2-iodoaniline (0.3
mmol), tert-butyl isocyanide (0.45 mmol), and 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU) (0.6 mmol) were added in 2 mL of anhydrous MeCN in a 25 mL Schlenk tube.
After all substrates were dissolved, the catalyst was added, and the catalytic reaction
was then carried out under a CO, balloon atmosphere at 80 °C for 12 h. After removing

the COF catalyst by centrifugation, the filtrate was extracted with ethyl acetate and was



then concentrated under vacuum to obtain the crude product, which was further purified
by silica gel chromatography with the mixture of ethyl acetate/petroleum ether as the
eluent. The yield of product was quantified by '"H NMR analyses.

The Recycling experiment of Pd@TA-OCH;

After reaction, the catalyst was firstly collected by centrifugation. Then, it was washed
stepwise with CH,Cl, (3 x 5 ml), distilled water (3 x 5 ml) and ethanol (3 x 5 ml). At
last, the catalyst was dried under vacuum at 60 °C overnight and be directly used for

the next catalytic run.



2. Results and Discussion
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Figure S1. The chemical structure simulation and molecular formula illustration of
COF-TA, TA-4F, TA-OCHj3;, TA-OHex.
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Figure S2. PXRD patterns and crystallinity index of (a) TA, (b) TA-4F, (c) TA-OCHs,
(d) TA-OHex.
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Figure S3. PXRD patterns and crystallinity index of (a) PA@TA, (b) PA@TA-4F, (c)
Pd@TA-OCHj3;, (d) PA@TA-OHex.
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Figure S4. PXRD patterns of (a) Pd@TA, (b) Pd@TA-4F, (c) Pd@TA-OCH;, (d)

Pd@TA-OHex.
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Figure S5. 3C CP-MAS NMR spectra of a) TA, b) TA-4F, ¢) TA-OCHj; and d) TA-

OHex.
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Figure S6. N, adsorption and desorption isotherms of COF-TA and PA@TA at 77 K.
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Figure S7. N, adsorption and desorption isotherms of COF-TA-4F and Pd@TA-4F at
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Figure S9. Pore size distribution.
Table S1. BET surface area and pore volume.
COFs BET surface area (m”/g) Pore Volume (cm%g) = Pd@COFs BET surface area (m*/g) Pore Volume (cm*/g)
TA 1043 1.23 Pd@TA 542 0.56
TA-4F 607 0.53 Pd@TA-4F 142 0.22
TA-OCH; 1994 2.32 Pd@TA-OCH; 1777 1.85
TA-OHex 1535 1.19 1103 0.76

Pd@TA-OHex
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Figure S10. FT-IR spectra of TAPB, TA, COF-TA and Pd@TA.
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Figure S11. FT-IR spectra of TAPB, TA, COF-TA-4F and Pd@TA-4F.
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Figure S12. FT-IR spectra of TAPB, TA, COF-TA-OHex and Pd@TA-OHex.
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Figure S13. XPS survey of COF-TA and Pd@TA.
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Figure S14. XPS survey of COF-TA-4F and Pd@TA-4F.
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Figure S15. XPS survey of COF-TA-OCH; and Pd@TA-OCHj3.
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Figure S16. XPS survey of COF-TA-OHex and Pd@TA-OHex.
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Figure S17. XPS spectra in N 1s region of COF-TA and Pd@TA.
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Figure S18. XPS spectra in N 1s region of COF-TA-4F and Pd@TA-4F.
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Figure S19. XPS spectra in N 1s region of COF-TA-OHex and Pd@TA-OHex.
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Figure S20. XPS spectra in N 1s region of COF-TA-OCH; and Pd@TA-OCHj5.
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Figure S21. XPS spectra in N 1s region of COF-TA-OHex and Pd@TA-OHex.
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Figure S22. SEM image of COF-TA.
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Figure S23. SEM image of COF-TA-4F.
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Figure S24. SEM image of COF-TA-OCHjs;.
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Figure S25. SEM image of COF-TA-OHex

Figure S26. TEM images of COF-TA, TA-4F, TA-OCH; and TA-OHex.
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Figure S28. SEM image of PdAd@WTA-4F
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Figure S29. SEM image of PdA@TA-OCHs.
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Figure S30. SEM image of PdAd@TA-OHex.
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Figure S31. Scanning electron microscopy images of (a) PA@TA; (d) PA@TA-4F; (g)
Pd@TA-OCHj;; (j) PA@TA-OHex; transmission electron microscopy images and high-
resolution images of palladium nanoparticles (b) PA@TA; (¢) PA@TA-4F; (h) PA@TA-
OCHs;; (k) Pd@TA-OHex; EDS spectra (¢) PA@TA; (f) PA@TA-4F; (i) Pd@TA-
OCHzs; (1) PdA@TA-OHex.
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Figure S32. The particle size distribution of Pd NPs
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Table S2. Optimization of catalytic conditions

1
(I e_® Catalyst @L
+ C—N—é + CO
NH, 2 Solvent/ Base '&

1a 1b
Entry Variation from the standard conditions® Yield/%
1 None 98
2 9h/18 h 90/99
3 60 °C 81
4 CS>COs instead of DBU 78
5 DMSO/DMF/1,4-dioxane instead of MeCN 88/54/75
6 Pd@TA instead of Pd@TA-OCHj; 64
7 Pd@TA-4F instead of PdA@TA-OCH; 55
8 Pd@TA-OHex instead of Pd@TA-OCH; 70
9 Pd@Pd(OAc); instead of Pd@TA-OCH; 82
10 A physical mixture of Pd(OAc), and TA-OCH; 27
11 TA-OCH; instead of PA@TA-OCH; trace
12 Pd NPs instead of PdA@TA-OCH; 41
13 A physical mixture of Pd NPs and TA-OCHj; 34

aStandard condition: 2-iodoaniline (0.3 mmol), tert-butyl isocyanide (0.45 mmol), and 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) (0.6 mmol), PA@TA-OCHj; (5 mg), MeCN (2 mL), CO,
balloon, 80 °C, 12 h.
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Figure S35. Cyclic performance test.
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Figure S36. (a) First-order and (b) Second-order kinetics study of the reaction.

Table S3. Kinetic fitting parameters.

First-order kinetics Equation Rate Constant (k) Correlation Coefficient (R*) Average value
Pd@TA y=0.082x+0.022 0.063 h! 0.996
Pd@TA-4F y=0.063x+0.016 0.082 h’! 0.983 0.983
Pd@TA-OCH; y=0.320x-0.240 0.320 h! 0.968 ’
PAd@TA-OHex ¥=0.095%+0.056 0.095 h! 0.985
Seiczgst-izgder Equation Rate Constant (k) Correlation Coefficient (R?) Average value
Pd@TA y=0.128x/(1+0.130x) 0.133 1! 0.990
Pd@TA-4F y=0.090x/(1+0.091x) 0.093 h’! 0.986 0975
Pd@TA-OCH; y=0.526x/(1+0.537x) 0.548 h! 0.933 '
Pd@TA-OHex  y=0.168x/(1+0.172x) 0.175h™! 0.991

First-order kinetic equation:
—-In(1-Conv.) =k t#(1)

Among them, CONV. refers to the reaction conversion rate. NMR analysis revealed that
there is only the main product, with other by-products being negligible. Therefore, the

yield is used to represent the conversion rate. ey is the reaction rate constant, and ¢ is

the reaction time.

Second-order kinetic equation:

k,Conv.2t
Conv. = #(2)
1+ k,Conv.,

Conv.

Among them, CONV. refers to the reaction conversion rate. e denotes the

equilibrium conversion rate. As shown in Table S2, when the reaction time is 12 h, the
yield reaches 98% (Entry 1). Extending the reaction time to 18 h results in almost no

change in the yield (Entry 3). Therefore, Conv., is set to 0.98 in this case. ey is the




reaction rate constant, and t is the reaction time.
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Figure S37. SEM image of PdA@TA-OCHj; after catalysis.

Figure S38. TEM image of Pd@TA-OCHj after catalysis.
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Figure S39. PXRD patterns of Pd@TA-OCH; after catalysis.
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Figure S41. FT-IR spectra of PA@TA-OCHj after catalysis.
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Figure S42. Water contact angel experiments of different COFs Pd catalysts.
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Figure S43. CO, adsorption isotherms for different COFs Pd catalysts at 298 K.
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Figure S44. Enthalpy of adsorption of different COF Pd catalysts.

Table S4. Pd content in fresh PA@TA-OCH; and reaction filtrate.

Catalysts Pd content

Pd@TA-OCH; 13.2%

Reaction filtrate 0.0052%




Table S5. Comparison of reaction conditions in different reaction systems 41,

Entry Catalytic system Ligand Pd loading or Cat. t (h) T (°C) CO; pressure Base Solvents  Yield (%) Source
1 Pd@TA-OCH; No 5 mg, 2 mol% 12 80 1 atm DBU MeCN 98 This work
2 Pd(OAc): BuPAd, 10 mol% 7 80 10 bar CS:CO; 1,4-dioxane 91 Ref.(4)
3 PA(CH;CN),CI Sphos 10 mol% 24 90 2 MPa C8,C0;5 DMSO 90 Ref.(5)
4 PA(INEN@GO No 50 mg 10 80 1 atm DBU MeCN 94 Ref.(6)
5 PdCly PPh; 10 mol% 12 80 1 atm DBU MeCN 97 Ref.(7)
6 Pd(0)@POL-TBZP No 0.02 mol% 12 90 1atm DBU DMSO 95 Ref.(8)
7 Pd NCs(@ZIF-8 No 11.2 wt% 10 80 1 atm DBU MeCN 92 Ref(9)
8 Pd@POP-1 No 0.168 mol% 18 60 1 atm DBU MeCN 92 Ref.(10)
9 Pd/MIL-101-PPhy No 0.15 mol% 3 80 1 atm DBU MeCN 92 Ref(11)




Charge: -0.0799 a.u.
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8 Charge: -0.4451 a.u.

Charge: -0.0781 a.u. Charge: -0.1074 a.u.

Figure S45. Calculated charge of the Pd cluster in (a) PdA@TA, (b) PA@TA-4F,
(c) PdA@TA-OCH3;, (d) PA@TA-OHex.
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Figure S46. The calculated ELF diagrams of (a) PdA@TA, (b) PA@TA-4F, (¢)
Pd@TA-OCHs;, (d) PA@TA-OHex.



3. NMR Analysis of Oxazolidinone Products

oNk
N’go

H

3-(tert-butyl)quinazoline-2,4(1H,3H)-dione (3a): yield: 98%. White solid. '"H NMR
(400 MHz, CDCl;): 6 =9.87 (s, 1H), 7.95-7.93 (d, J = 7.4 Hz, 1H), 7.49-7.46 (m, 1H),
7.19-7.08 (m, 1H), 6.93 (d, J = 8.1 Hz, 1H), 1.73 (s, 9H). 13C NMR (100 MHz, CDCl;):

0=163.3,152.0, 137.0, 133.3, 127.1, 121.8, 116.0, 112.9, 61.0, 28.9.

= 2
..ia -
Internal standard: Product: :
~CHs CH;
0 o] kz 4 *
"l DO
CH, ) ¢ B
Detail:
Catalyst Pd@TA-OCH;
Solvent MeCN
Base DBU +* *
Time 12h
Temperature 80 °C
Theoretical yield 0.3 mmol
Internal standard 0.3 mmol
Yield 98%
AW A;_h l lL
't U
g 2
e P
6 15 M 13 12 1 10 9 s H 3 2 1 0 4 2 =

T [
8 (ppm)

Figure S47. '"H NMR determination of yield.



ONJ<
Ao

3-(tert-butyl)-6-methylquinazoline-2,4(1H,3H)-dione (3b): yield: 70%. Gray solid. 'H

N
H

NMR (400 MHz, CDCLy): & = 9.38 (d, J = 51.8 Hz, 1H), 7.74-7.73 (s, 1H), 7.29-7.27
(dd, J = 8.2, 1.6 Hz, 1H), 6.81 (d, J = 8.2 Hz, 1H), 2.30 (s, 3H), 1.71 (s, 9H). *C NMR
(100 MHz, CDCL3): § = 163.4, 151.7, 134.7, 134.4, 131.5, 126.7, 115.8, 112.8, 60.9,

28.9,19.8.

PO W
Ao

3-(tert-butyl)-6-methoxyquinazoline-2,4(1H,3H)-dione (3¢): Brown solid, yield: 69%.

N
H

'H NMR (400 MHz, CDCLy): 8 = 10.62 (s, 1H), 7.37 (s, 1H), 7.19 (dd, ] = 8.8, 2.8 Hz,
1H), 7.08 (d, J = 8.7 Hz, 1H), 3.75 (s, 3H), 1.73 (s, 9H). 3C NMR (100 MHz, CDCls):
5=163.4, 1544, 152.3, 131.4, 122.9. 116.4, 114.7, 107.6, 61.0, 54.7, 29.0.
o)
F k
N
Ay

3-(tert-butyl)-6-fluoroquinazoline-2,4(1H,3H)-dione (3d): Brown solid, yield: 60%. 'H

N
H

NMR (400 MHz, CDCly): & = 10.46 (s, 1H), 7.63 (d, J = 8.2 Hz, 1H), 7.20 (td, J = 8.5,
2.3 Hz, 1H), 6.94 (dd, ] = 8.7, 4.1 Hz, 1H), 1.72 (s, 9H). 3C NMR (100 MHz, CDCls):

§=162.4 (J=2.6 Hz), 158.5 (J = 241.4 Hz), 152.2, 133.5, 121.4 (J = 24.3 Hz), 117.0



(J=8.1Hz), 114.8 J = 7.5 Hz), 112.7 (J = 25.7 Hz), 61.4, 28.9.

0]
Br. k
N
N/KO

H
6-bromo-3-(tert-butyl)quinazoline-2,4(1H,3H)-dione (3¢): Brown solid. Yield: 73%.
"H NMR (400 MHz, CDCls): 8 = 10.02 (s, 1H), 8.07 (d, J = 2.2 Hz, 1H), 7.56 (dd, J =
8.5, 2.2 Hz, 1H), 6.83 (d, ] = 8.5 Hz, 1H), 1.70 (s, 9H). *C NMR (100 MHz, CDCl;):

0=162.0,151.8, 136.2, 135.9, 129.7, 117.5, 114.8, 114.4, 61.5, 28.8.

Cl I Nj<
Ao

3-(tert-butyl)-6- chloroquinazoline -2,4(1H,3H)-dione (3f): Gray solid, yield: 53%. 'H

N
H

NMR (400 MHz, CDCls): & = 9.96 (s, 1H), 7.92 (d, J = 2.3 Hz, 1H), 7.41 (dd, J = 8.6,
2.4 Hz, 1H), 6.88 (d, J = 8.6 Hz, 1H), 1.71 (s, 9H). 3C NMR (100 MHz, CDCl3): § =

162.1, 151.8, 135.5, 133.5, 127.3, 126.7, 117.1, 114.5, 61.5, 28.8.

o)
CF, " J<
N’go

H
3-(tert-butyl)-6-(trifluoromethyl)quinazoline-2,4(1H,3H)-dione (3g): Brown solid,
yield: 74%. '"H NMR (400 MHz, CDCl;): 8 = 10.51 (s, 1H), 8.25 (s, 1H), 7.71 (dd, J =
8.5, 1.5 Hz, 1H), 7.69 (d, J = 8.3 Hz, 1H), 1.73 (s, 9H). *C NMR (100 MHz, CDCl;):

0=162.2,152.1,139.4,130.0 J =3.4 Hz), 125.1, 124.4 (J=33.5 Hz), 124.0 (J =270.1



Hz), 115.8,113.7, 61.8, 28.8.

ONJ<
Ko

3-(tert-butyl)-7-chloroquinazoline-2,4(1H,3H)-dione (3h): Yellow solid, yield: 94%.

Cl N
H
'H NMR (400 MHz, CDCl;): 6 =9.78 (m, 1H), 7.88 (d, J = 8.5 Hz, 1H), 7.06 (dd, J =
8.5, 1.9 Hz, 1H), 6.92 (t,J = 1.5 Hz, 1H), 1.71 (s, 9H). *C NMR (100 MHz, CDCl;): 3

=162.5,151.7,139.5,137.8, 128.7, 122.4, 114.4, 112.8, 61.4, 28.9.
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