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Section S1. Materials, method and synthesis
Materials

All chemicals and solvents were used as received without any further purification. Completion
of reactions was determined by TLC using silica gel covered aluminum plates (Merck 60, F-254)
and visualized by UV detection (A = 254 nm). Purification by column chromatography was
performed using silica gel (0.063—0.2 mm, 100 mesh ASTM) from PENTA s.r.o. (Prague, CZ).
Anhydrous CHCI3, Et0 and MeOH, boron trifluoride diethyl etherate, benzene-1,4-diboronic acid,
Pd(PPh3)s were purchased from Sigma-Aldrich. Anhydrous dichloroethane and toluene were
purchased from Acros Organics. 4-bromoacetophenone, 4-bromobenzaldehyde and P(SiMes)3
were purchased from ABCR (Karlsruhe, Germany). Mercury (II) acetate and acetonitrile were
purchased from VWR. NaOH and K>CO; were purchased from PENTA s.r.o. Hexane, CH>Cl,

1,4-dioxane, ethanol, CHCI3, MeOH, THF were purchased from Lach-Ner s.r.o.

Methods

Nuclear magnetic resonance (NMR) spectra of small molecules were measured on Bruker
Advance 400 MHz / 500 MHz spectrometer.

High resolution mass (HR-MS) spectrometry was performed on a Agilent 5975B MSD coupled
to 6890N gas chromatograph using atmospheric-pressure chemical ionization (APCI) as ionization
method.

Solid-state (ss) NMR spectra of polymer were recorded by *!P magic angle spinning (MAS) with
MAS rate of 13 kHz using 3.2 mm diameter zirconia rotors (contact time 10 ms and relaxation
delay 5.0 s), and 3C cross polarization magic angle spinning (CP/MAS) with MAS rate of 20 kHz

and using 4 mm diameter zirconia rotors (contact time 10 ms and relaxation delay 5.0 s).



Fourier transform infrared (FTIR) spectra of materials were obtained as materials/KBr mixture
pellets on an AVATAR 370 FTIR spectrometer from Thermo Nicolet.

Elemental analyses (EA) of C, H and N were carried out via a PE 2400 Series Il CHN Analyzer.
The mass percentage of other elements were characterized by optical emission spectrometry (OES)
with radial observation of inductively coupled plasma (ICP) using SPECTRO Arcos spectrometer.

Electron paramagnetic resonance (EPR) spectra were recorded on a Bruker EMXP! 10/12 CW
(continuous wave spectrometer) equipped with Premium-X-band microwave-bridge. Quartz tubes
with 3 mm i.d. (Bruker) were used to measure either powder-samples or corresponding toluene
suspension, which was prior to measurement sonicated in ultra-sonic bath. The sample-containing
tube was finally inserted into either ER-4102003 ST-LC (standard rectangular) or ER-4119001
HS-W1 (high sensitivity) cavity (both Bruker). The experimental g-factor was determined using a
built-in spectrometer frequency counter and an ER-036 TM NMR-Teslameter (both Bruker).

Aggregation structure of polymer was characterized via powder X-ray diffraction (PXRD) using
Bruker AXS D8 Advanced SWAX diffractometer with Cu Ko (A = 0.15406 nm) as a radiation
source.

Porosity of materials was tested by nitrogen adsorption/desorption using a Autosorb iQ
instrument with Helium mode. Samples for nitrogen sorption at 77 K were degassed at 120 °C for
24 h under vacuum (10 Bar) before analysis. Brunauer-Emmett-Teller (BET) surface area (Sger)
was calculated in relative pressure range (p/po) from 0.05 to 0.35. Pore size distribution was
calculated using NLDFT Model.

The small and wide angle X-ray scattering (SAXS/WAXS) measurements were performed using

a Xenocs Nano-inXider-SW, with a microfocus X-ray tube with a copper target.



The morphology of samples was characterized using scanning electron microscopy (SEM) on
Nova NanoSEM 450 microscope from FEI. Energy-dispersive X-ray spectroscopy (EDX) was
examined using EDAX Metek Octane Pro Detector.

Transmission Electron Microscope (TEM) images and selected area electron diffraction (SAED)
were performed on a JEM-1011 instrument (JEOL) by operating at 80 kV accelerating voltage
with a spherical aberration coefficient of 5.6 mm. Images were recorded on VELETA-side-
mounted TEM CCD (charge-coupled device) camera with a resolution of 2K x 2K.

Optical properties of polymer were obtained by solid state UV/Vis measurements on Cary 6000i
UV-Vis-NIR spectrometer from Agilent, and solid state fluorescence measurements recorded on
Fluorolog FL3-22 fluorometer (Horiba-Jobin Yvon). Luminescence quantum yields were
determined absolutely using the commercial integrating sphere setup Quantaurus-QY C11347-11
from Hamamatsu.

Thermogravimetry analysis (TGA) was carried out on Setsys Evolution 18 thermal analyzer

from Setaram under air and nitrogen atmosphere with the heating rate of 10 °C/min.



Synthesis of 1,3-Bis(4-bromophenyl)prop-2-en-1-one (1)

Preparation procedure was a modified method based on two relevant literatures.: 2 4-
bromoacetophenone (17.2 g, 86.4 mmol) and 4-bromobenzaldehyde (16 g, 86.4 mmol) were
dissolved in 120 mL ethanol with constant stirring. Solution of NaOH (1.2 g, 30.0 mmol) in 22
mL H20 was added, and the reaction was kept stirring at room temperature overnight. The mixture
was filtered and washed with water and 60 mL ethanol. The white filter cakes were recrystallized
from ethanol/CHCIs (1/1) overnight to form green/yellow product 1,3-Bis(4-bromophenyl)prop-
2-en-1-one (1) 28.2 g (77.0 mmol for C1sH10Br20, 89.1 % vyield). *H NMR (400 MHz, CDCls):
7.93-7.87 (2H, m), 7.77 (1H, d, J= 15.7 Hz), 7.70-7.65 (2H, m), 7.61-7.56 (2H, m), 7.55-7.51 (2H,
m), 7.49 (1H, d, J= 15.7 Hz).

Synthesis of 2,4,6-tri(4-bromophenyl)pyrylium tetrafluoroborate (2)

Preparation procedure was a modified method based on three related literatures.>> Compound 1
(24.29 g, 66.4 mmol) and 4-bromoacetophenone (11.23 g, 56.4 mmol) were purged under argon
and mostly dissolved in 160 mL anhydrous dichloroethane. Boron trifluoride diethyl etherate (19.7
mL, 159.4 mmol) was added. The mixture was stirred and refluxed under argon atmosphere for 18
h. After the mixture was cooled to room temperature, 300 mL anhydrous Et>O was added to form
more precipitates. Subsequently, the precipitate was filtered and washed with anhydrous Et,O and
anhydrous CHCI3 separately. The yellow powders were dried under vacuum to afford 2,4,6-tri(4-
bromophenyl)pyrylium tetrafluoroborate (2) 9.57 g (15.1 mmol for C23H14BBr3F40, 26.7% yield).
IH NMR (500 MHz, (CD3)2CO): 9.32 (2H, s), 8.64-8.59 (4H, m), 8.55-8.52 (2H, m), 8.06-8.04
(2H, m), 8.04-8.00 (4H, m). '3C NMR (125.7 MHz, (CD3)2CO): 170.61, 165.54, 133.30, 132.05,

131.57,130.57, 130.48, 130.30, 128.44, 116.02.



Section S2. NMR data for synthesizing monomers
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Figure S1. 'H-NMR spectrum of 1,3-Bis(4-bromophenyl)prop-2-en-1-one (1) in CDCls: (a)

original full spectrum; (2) spectrum with analysis.
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Figure S2. 'H-NMR spectrum of 2,4,6-tri(4-bromophenyl)pyrylium tetrafluoroborate (2) in

(CD3).CO: (a) original full spectrum; (2) spectrum with analysis.
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Figure S3. *C-NMR spectrum of 2,4,6-tri(4-bromophenyl)pyrylium tetrafluoroborate (2) in

(CD3)2CO: (a) original full spectrum; (2) zoom-in spectrum.
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Figure S4. 'H-NMR spectrum of 2,4,6-tri(4-bromophenyl)-A3-phosphinine (3) in (CD3).CO: (a)

original full spectrum; (2) spectrum with analysis.
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Figure S5. 3'P-NMR spectrum of 2,4,6-tri(4-bromophenyl)-A3-phosphinine (3) in (CD3).CO.
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Figure S6. 'H-NMR spectrum of 1,1-dimethoxy-2,4,6-tri(4-bromophenyl)-A>-phosphinine (4) in

(CD3)2CO: (a) original full spectrum; (2) spectrum with analysis.
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Figure S7. 3'P-NMR spectrum of 1,1-dimethoxy-2,4,6-tri(4-bromophenyl)-A>-phosphinine (4) in

(CDs)2CO.
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Figure S8. Mass (APCI) spectrum of 1,1-dimethoxy-2,4,6-tri(4-bromophenyl)-A>-phosphinine (4).



Section S3. Procedure for checking stability of 3 or 4 with solvent or catalyst.

Table S1. Common synthetic protocols for the preparation of covalent phosphinine-based

polymers.

Coupling reaction Solvent Catalyst Temperature Reactive groups
Sonogashira-Hagihara Pd(PPhs)s o Bromophenyl /
coupling ° DMF /C}ﬂ/ . 100°C Ethynylphenyl
Triethylamine

Ullmann coupling ’ PD}ll\;[igine " CuorCul Reflux gigﬁggﬂ:ﬁﬁ /
Suzuki-Miyaura coupling ?j?g?:xanzr Eigg?ﬁd Reflux gg;g:ﬁglz?gl /
Stille coupling ° ﬁ’;‘s‘ft;feneor Pd(PPhs):  Reflux ]irrﬁnme(t)ﬁ;esginyl/
Glaser coupling '° Pyridine Cu or Cul 60 °C E:ﬁgﬁﬁgﬁgﬁﬁ /
Trimerization of nitrile ! CH2Ch Triflic acid R.T. Nitrile - /Nitrile

/Nitrile

3 or 4 were mixed with corresponding solvents and catalysts via continuous stirring, and the

mass ratio of chemicals and solvents were calculated according to relevant references ®'!. Then

the solution was heated to a certain temperature overnight. After cooling down, the solvent was

removed by using rotary evaporator. The residue was collected for 3'P NMR in (CD3)2CO. It is

worth noting that the P might be removed if it formed some compounds with low boiling point.
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Figure S9. 3'P NMR spectrum of 3 after mixing with DMF at 100 °C.
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Figure S10. *'P NMR spectrum of 4 after mixing with DMF at 100 °C.

-30
-50
=70

-90

-110

-130

180 150 120 90 60 30 0 -30 -60 -90 -120 -150 -180
Chemical shift (ppm)

Figure S11. 3P NMR spectrum of 3 after mixing with pyridine at 60 °C.
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Figure S12. 3'P NMR spectrum of 4 after mixing with pyridine at 60 °C.
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Figure S13. 3'P NMR spectrum of 3 after mixing toluene and triethylamine for refluxing.
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Figure S14. 3'P NMR spectrum of 4 after mixing toluene and triethylamine for refluxing.
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Figure S15. 3'P NMR spectrum of 3 after mixing with toluene and Pd(PPhs)4 for refluxing.
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Figure S16. *'P NMR spectrum of 4 after mixing with toluene and Pd(PPhs)4 for refluxing.
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Figure S17. 3P NMR spectrum of 4 after mixing with toluene and Pd(PPhs). /K>COs for refluxing.
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Figure S18. 3'P NMR spectrum of 3 after mixing with CH,Cl, and triflic acid at R.T.
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Figure S19. *'P NMR spectrum of 4 after mixing with CH>Cl, and triflic acid at R.T.
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Table S2. Stabilities of 2,4,6-tri(4-bromophenyl)-A*-phosphinine (3) and 1,1-dimethoxy-2,4,6-

tri(4-bromophenyl)-A>-phosphinine (4) according to *'P NMR in section S3.

Solvent Catalyst Temperature Stability of 3 Stability of 4
DMF - 100 °C No No

Pyridine - 60 °C No No

Toluene EtsN Reflux No No

Toluene Pd(PPhs)4 Reflux No Yes

Toluene Pd(PPh3)s /K2CO3 Reflux [a] Yes

CH2CI2 Triflic acid R.T. No No

[a] This experiment was not carried out, since 3 was shown to be unstable in the presence of Pd(PPhs)a.

Section S4. Procedure for synthesizing phosphinine model compound (PMC).

Procedure (Figure S20) is similar to the Suzuki-Miyaura coupling polymerization.® 2 13
Monomer 4 (50 mg, 0.0802 mmol), phenylboronic acid (29.4 mg, 0.241 mmol) and catalyst
Pd(PPhs)s (6.95 mg, 0.00601 mmol) were added to a 100 mL three-neck flask and purged under
argon. 11 mL 1,4-dioxane was degassed by argon bubbling for 20 min and then was added to flask
with continuous stirring. 1.7 mL aqueous K2COs solution was degassed by argon bubbling for 20
min and then was added to flask. After being degassed by argon bubbling for further 30 min, the
mixture was stirred and refluxed under argon atmosphere overnight. Crude PMC, labelled as PMC-
C, was obtained.

Half amount of PMC-C (43.2 mg) was purified by column chromatography on silica gel (eluent
hexane/CH.Cl, = 65/35), and then was recrystallized in hot acetonitrile to afford pure model

compound 11.4 mg (0.0185 mmol for CasHssO2P, 46.2% yield), labelled as PMC. MS (APCI):

15



calcd for [CasHas02P] 615.24474, found 615.24437. *H NMR (400 MHz, benzene-ds): 8.28 (2H,
d, J= 36.8 Hz), 7.82-7.73 (4H, m), 7.72-7.54 (14H, m), 3.14 (6H, d, J= 13.9 Hz), Note: peaks at
7.36-6.94 ppm are mixed with peaks of benzene and accordingly cannot be quantified. 3'P NMR
(162 MHz, benzene-dg): 68.22. '3C NMR (151 MHz, benzene-ds): 142.40, 142.39, 141.26, 140.90,
139.01, 138.94, 138.72, 137.81, 137.67, 137.63, 128.83, 128.76, 127.23, 127.17, 127.10, 126.92,
126.85, 126.10, 115.82, 94.14, 93.24, 51.84, Note: signals at 128.83-126.10 ppm are mixed with
peaks of benzene-de. The spectra were shown in Figure S21, S22, 4e, and 4f.

According to mass, 'H NMR and 3P NMR spectra, the structure of model compound after
purification (PMC) was confirmed. 1*C NMR spectrum of PMC shows the characteristic peaks of

phosphinine structure: 115.82 (para-C of P), 94.14 /93.24 (ortho-C of P), 51.84 (C of MeO.'

N Pd(PPh3)s  K;CO4
o TP e

1,4-dioxane  reflux

Phosphinine model compound (PMC)

Figure S20. Suzuki-Miyaura coupling route for synthesizing phosphinine model compound

(PMC).

Figure S21. Mass (APCI) spectrum of PMC.
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Figure S22. 'H-NMR spectrum of PMC in benzene-ds: (a) original full spectrum; (2) spectrum

with analysis.

In 3'P NMR spectrum of crude PMC (PMC-C), the signal at § = 68.22 ppm is characteristic for

A’-phosphinine,'® and it can be further confirmed by comparison with the only one signal in *'P

NMR spectrum of PMC (Figure 2¢). Another signal at § = 28.29 ppm in *'P NMR spectrum of

PMC-C is corresponding to the signal of remaining Ph3;PO (Figure S24), which is always formed

during the decomposition of Pd(PPhs)4 catalyst.
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Figure S23. (a) 3P NMR spectrum of PMC-C in benzene-ds; (b) *C NMR spectrum of PMC-C

in benzene-de;
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Figure S24. *'P-NMR spectrum of PhsPO in benzene-ds.
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Figure S25. 13C-NMR spectrum of 1,1-dimethoxy-2,4,6-tri(4-bromophenyl)-A°-phosphinine (4)

in (CD3)2CO.

Monomer 4, *C-NMR (126 MHz, (CD3),CO): 141.93, 139.01, 137.41, 131.86, 131.39, 128.69,

127.29, 119.17, 117.84, 114.21, 93.68, 92.60, 52.34.
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Section S5. Structure, composition and morphology data of CPF-1
Table S3. Composition of CPF-1 by combustion elemental analysis (EA) and inductively coupled

plasma - optical emission spectrometry (ICP-OES) (in wt%).

C N H O P Pd Br B K
Calculated 82.07 0 528 643 6.22 0 0 0 0
CPF-1 73.47 0 482 - 5.67 0.19 1.32 0.01 0.3

CPF-1-48h is a controlled polymer sample prepared by the same synthetic route and cleaning
procedure. The difference is this reaction ran only for 48 h, while CPF-1 was obtained after 80 h.
With a shorter polymerization time, CPF-1-48h contains 5.66 wt% unreacted Br end group, while
CPF-1 contains 1.32 wt% Br. Besides, the surface area of CPF-1-48h is 18.89 m? g!, while CPF-
1 shows much larger surface area of 72.4 m? g!. All the evidences revealed CPF-1 is a more
completely polymerized framework structure than CPF-1-48h. In *'P MAS ssNMR spectrum of
CPF-1-48h, the intensity of phosphorus peak assigned to Ph3PO are much lower than that in CPF-

1, which revealed that a more complete framework structure will trap more Ph3PO in polymer

Table S4. Composition of CPF-1-48h by combustion elemental analysis (EA) and inductively

coupled plasma - optical emission spectrometry (ICP-OES) (in wt%).

C N H O P Pd Br B K
Calculated 8207 O 528 643 622 O 0 0 0
CPF-1-48h 70.07 O 509 - 453 017 566 0.02 043
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Figure S26. (a) Nitrogen sorption isotherms at 77 K and (b) 3!P magic angle spinning (MAS)
solid-state NMR (ssNMR) spectrum of CPF-1-48h.
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Table S5. wt% ratio of elements detected by EDX (from detected spots in Figure S26).

Items C N H 0] P Pd Br
Calculated 82.07 0 5.28 6.43 6.22 0 0
CPF-1 Spot 1 82.43 0 - 10.55 5.61 0.76 0.65
CPF-1 Spot 2 82.60 0 - 10.66 5.34 0.78 0.62
CPF-1 Spot 3 83.09 0 - 12.14 4.30 0.28 0.19
CPF-1 Spot 4 82.88 0 - 10.96 4.96 0.61 0.58
CPF-1 Spot 5 83.16 0 - 9.89 545 0.76 0.75
CPF-1 Spot 6 81.63 0 - 12.20 4.88 0.70 0.59
CPF-1 Spot 7 81.41 0 - 13.84 3.68 0.54 0.52
CPF-1 Spot 8 83.54 0 - 9.31 5.77 0.78 0.60
CPF-1 Spot 9 83.01 0 - 11.60 4.38 0.52 0.48
CPF-1 Spot 10 83.83 0 - 9.89 5.09 0.69 0.50
CPF-1 Average 82.70 0 - 10.68 5.06 0.58 0.50
a * —e— Adsorption b’ %
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Figure S28. (a) Nitrogen sorption isotherms at 77 K and (b) NLDFT pore size distribution of CPF-

1.
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Figure S29. SAXS/WAXS data of CPF-1: (a) WAXS experimental pattern with error bar (the 3
peaks ranging from 25 to 42 nm™' are derived from Pd catalyst lattice); (b) SAXS experimental
pattern/fit data; (c) radius distribution collected from SAXS patterns using a minimum assumption

Monte Carlo method.® 17
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Figure S30. (a) Thermogravimetric analysis measurements of CPF-1 (a) under N2 and (b) under

air atmosphere.

Section S6. Discussion and data for electronic properties of CPF-1
Conductivity measurements:  Electrical conductivity was determined by two-point I-V
measurements. Powder samples were pelletized into a disk between two stainless rods supported

by an insulating plastic insert with an inner diameter of 8 mm. I-V profiles were obtained and
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recorded at RT using a source meter, Keithley 2612 A, with the voltage ranging -10 to 10 V in
typical experiments. Average of minimum three separate measured current values was analyzed to
calculate the conductivity of each sample.

EPR discussion for monomer 4 and CPF-1.

Methods of Computation

The DFT computations were performed within the Gaussian 09 quantum chemical package
(version D.01).*® The geometry of monomer 4 radical cation was optimized at the B3LYP/6-
31+G(d,p) level. The EPR parameters such as g-factor and hyperfine coupling constants, A, were
calculated by the PBEO/EPR-I11(C,H,0)/IGLO-111(P)/Def2-TZVP(Br) °2 using the conducting
polarizable continuum model (C-PCM) 2* for toluene.

Simulations of the ERP spectra were acquired with the MATLAB toolbox EasySpin v. 5.2.13.
by least-square fitting to an experimental spectrum using a combination of Nelder-Mead simplex
and particle swarm algorithms.?® Instrumental parameters such as microwave frequency, central
field, sweep-width, number of points and modulation amplitude were included in the simulation

Discussion

Figure S31 shows the EPR spectra of monomer 4 radical cation in powdered form (a) and in
toluene suspension (b). Both spectra display an intensive doublet and no additional signals in the

range of g = 1.6 to 12.0 were found.
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Figure S31. EPR spectra of monomer 4 (a) powder-sample b) suspension in toluene after

sonication. The spectra are centered at geenter = 2.0040 and giso = 2.0028, respectively.

Taking into account the DFT calculations as well as simulation of the EPR spectra the doublet
corresponds to hyperfine coupling/splitting coming from 3P nucleus (with the average values A =
66 MHz, a =2.36 mT). It confirms that the highest spin density is localized on central phosphinine
moiety as also shown in Figure S32. This is confirmed by the DFT computed NBO spin population
analysis, as well. The total spin population on phosphinine-part reads 0.65041 (including

population on phosphorus atom reaching the value of 0.04412, see also Table S8).
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Figure S32. Visualization of total spin density for monomer 4 radical cation. Blue (red) surfaces:

positive a (negative B) spin density (isovalue, 0.0024 ¢ A™3).

EPR spectrum of polycrystalline monomer 4 and polymer CPF-1 are shown in Figure 4a together
with simulations of their corresponding radical cation. Both spectra display rhombic symmetry
(simulation parameters are summarized in Table S6).

Table S6. EPR parameters obtained from the simulation of spectra for corresponding radical cation

of monomer 4 and polymer CPF-1.

Material/EPR

parameter & 23 Ai/MHz A>/MHz  Asz/MHz

Monomeric

. . 2.0021 2.0022 2.0085 40.218 79.926 61.394
radical cation

Polymer radical

S 1.9981 2.0025 2.0071 41.468 59.194 42.692
cationic centers

For the EPR simulation we did not consider the additional hyperfine coupling/splitting from
protons, because DFT calculation shows that there are nine groups of equivalent *H nuclei, which

have rather different A-values (Table S7). Therefore, also taking into account the anisotropy, this
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will significantly increase the degrees of freedom and would bring higher uncertainties into the

EPR simulations. However, the EPR spectra of polycrystalline samples can be successfully

simulated considering just the hyperfine coupling/splitting from phosphorus 3P (Table S6),

because this shows the highest A-value by DFT calculations (Table S7). Additionally, no signals,

which would point to interaction of adjacent paramagnetic centers (radical cations), forming a

triplet electronic configuration, were not observed. Therefore, the majority of our paramagnetic

centers are in doublet state (\>-phosphinine radical cations) isolated from each other, like it was

already reported elsewhere.?: %7

Table S7. Absolute values of DFT isotropic hyperfine coupling constants of the monomer 4 radical

cation (numbering of atoms/nuclei see Figure S32).

Nuclei |A|/ MHz
1 x 3Pl 60.866
2 x 'TH(HC3,HC5) 8.150
2 x 'TH(HC13,HC27) 1.850
2 x 'TH(HC12,HC28) 3.250
2 x 'TH(HC16,HC24) 3.430
2 x 'TH(HC15,HC25) 2.016
2 x 'TH(HC18,HC22) 8.061
2 x 'TH(HC19,HC21) 4.169
3 x 'H(H3C8) 0.873
3 x '"H(H3C10) 0.873
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Table S8. Natural bonding type orbital (NBO) spin populations of relevant atomic groups in

radical cation of 4 calculated by DFT (numbering of atoms, see Figure S32).

Atom group Spin population
P1 0.04412
Cs(2,3,4,5,6)Ha 0.61315

Ce(11,12,13,14,15,16)HsBr(29)  0.05949
Ce(23,24,25,26,27,28)H4Br(31)  0.05958
Ce(17,18,19,20,21,22)H,Br(30)  0.17904
0(9)C(10)H; 0.02230
O(7)C(8)H; 0.02232
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Section S7. Discussion and data for optical properties and catalytic applications of CPF-1
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Figure S33. The emission spectra to obtain AQY: (a, b) solid-state monomer 4; (c, d) solid-state
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CPF-1; (e, f) monomer 4 dispersed in THF; (g, h) CPF-1 dissolved in THF.
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Aerobic oxidation of benzyl alcohol catalysis experiment:>® 20 mg CPF-1 were dispersed in 1
mmol benzyl alcohol/ 10 mL ACN solution in a round bottom one-neck flask. 60 mL air was
bubbled into ACN solution by needle/syringe to increase the oxygen concentration in solution, and
then the flask was sealed with stopper/ Teflon. The suspension in flask was heated to 80 °C with
continuous stirring at 500 rpm. After specific-hours reaction, samples were collected by syringe
and filtered. "H NMR was adopted to test the components in solution. However, no benzaldehyde

was detected after 120 h.

Photocatalytic hydrogen evolution experiments for hydrogen was detected using Labsolar-I11
AG system from Beijing Perfect Light Company, consisting of four parts: a circulation line, a
reactor, a vacuum section, and a control panel. Temperature controller kept the temperature at
25+1°C. The reactor was filled with 20 mg of catalyst, 90 mL deionized water and 10 mL
triethanolamine (10%) and H2PtCls (3wt%Pt) (note: we also handled experiment without adding
H2PtCls), degassed and then irradiated with a PLS-SXE300c 300W Xe lamp with cut off filters
(wavelength 380 -780 nm), or without cut off filters (wavelength 300-2500 nm). Pressure vs. time
profile was recorded and was converted to volume vs. time. The obtained gas was injected into
GC7900 gas chromatograph (GC) to determine the volume%, and the amount of evolved H; in

pmol was calculated from the volume.
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Figure S34. Hydrogen evolution of CPF-1 under light with wavelength ranging 300-2500 nm

(a) from water / triethanolamine / 3 wt% Pt (b) water / triethanolamine / without Pt co-catalyst.

The red lines are corresponding linear curves for the calculation of hydrogen evolution rate.
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