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General Information

All reagents and solvents were used as received without further purification. Reagents and
solvents were bought from Sigma Aldrich and TCI and, when needed, stored under argon
atmosphere. Technical solvents were purchased from VWR International and Biosolve and
were used as received.

'H (400 MHz), **C (101 MHz) and °F (377 MHz) NMR spectra were recorded at ambient
temperature with a Bruker Avance 400 or Mercury 400. Chemical shifts for "H-NMR are
reported in parts per million (ppm) downfield relative to CDCl; (7.26 ppm) or DMSO-d; (2.54
ppm). Chemical shifts for *C NMR are reported in ppm relative to CDCl; (77.36 ppm) or
DMSO-dg (40.45 ppm). All coupling constants (J) are reported in Hz. NMR data use the
following abbreviations to describe the multiplicity: s = singlet, d = doublet, t = triplet, q =
quartet, p = pentet, m = multiplet, dd = double doublet, ddd = double double doublet, td =
triple doublet. NMR data were processed using the MestReNova 11.0.3 software package.
High resolution mass spectra were recorded by using an Agilent Technologies 6220A
Accurate-Mass TOF LC/MS spectrometer equipped with a multimode ESI/APCI ionization
source, or a HR-ToF Bruker Daltonik GmbH Impact I, coupled to a Bruker cryo-spray unit.
UV-Vis spectra were measured on a Shimadzu UV-2501PC spectrophotometer equipped
with a photomultiplier detector, double beam optics, and D, and W light source. The samples
were prepared in DMSO at a concentration of ca. 10uM. The reported spectra are
normalized to the absorbance.

Column chromatography was performed automatically on a Biotage Isolera Four, with
Biotage SNAP KP-Sil 10g or 25g flash chromatography cartridges.

Size exclusion chromatography (SEC) was performed using a liquid chromatographic system
(Agilent 1200 series G1362A) equipped with a Varian PLgel column (300 x 7.5 mm) at 40 °C
and in series an Agilent Oligopore column (300 x 7.5 mm), a refractive index detector (40 °C)
and a variable wavelength detector set at 254 nm. Tetrahydrofuran (THF) was used as
eluent at a flow rate of 1.0 mL/min. The molecular weights were determined with respect to

polystyrene standards (Pol ymer Laboratories,
mol 1T 1) . Before t hepoly&rG aanpadleypsiwe,r et fea l tered

PTFE filter.
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Synthesis of chalcones

Chalcones not commercially available were synthesised via aldol condensation between the
corresponding aldehydes and ketones. Unless otherwise stated, 10 mmol of the ketone were
stirred with 1.1 equivalent (11 mmol) of the aldehyde in 20 mL EtOH in a 250 mL round-
bottom flask. To this solution, 20 ml of a NaOH solution (0.75 M in H,O, 15 mmol) was
added, and the mixture was left stirring for 18-20 h at room temperature. After this time, the
mixture was diluted to ca. 100-120 mL with H,O, and acidified with HCI (1 M in H,O) until
neutral pH, then the mixture was filtered, the solid washed with abundant water, and then
dried under vacuum.

Characterization of chalcone starting materials

(E)-1,3-Bis(4-methoxyphenyl)prop-2-en-1-one.

0
=
Obtained as a crystalline pale yellow solid in 94% vyield (3.366 g,
MeO OMe

1254 mmol). [ Reacti on performed -on 13.
methoxyacetophenone and 14.6 mmol 4-methoxybenzaldehyde (1.1 eq.)]. *H NMR (400
MHz, DMSO-d¢) U 8.19 (d, J = 8.9 Hz, 2H), 7.87 (d, J = 8.8 Hz, 2H), 7.84 (d, J = 15.5 Hz,
1H), 7.72 (d, J = 15.5 Hz, 1H), 7.12 (d, J = 8.9 Hz, 2H), 7.05 (d, J = 8.8 Hz, 2H), 3.90 (s, 3H),
3.86 (s, 3H). **C NMR (101 MHz, DMSO-d¢) U 188.2, 164.0, 162.1, 144.0, 131.7, 131.6,
131.6, 128.4, 120.4, 115.3, 114.9, 56.5, 56.3. HRMS (ESI) m/z: [M+H]" calcd for C;;H;,03
269.1178; found 269.1176.

Q (E)-3-(4-Bromophenyl)-1-phenylprop-2-en-1-one.

=
O O Obtained as a fluffy white solid in 99% yield (2.865 g, 9.97 mmol). *H
Br  NMR (400 MHz, CDCl;) 8102 (d, J = 7.1 Hz, 2H), 7.74 (d, J = 15.7
Hz, 1H), 7.62 i 7.46 (m, 8H). *C NMR (101 MHz, CDCl;) 190.5, 143.7, 138.3, 134.1,
133.3, 132.5, 130.1, 129.0, 128.8, 125.1, 122.9. HRMS (ESI) m/z: [M+H]" calcd for
C1sH1,BrO 287.0072; found 287.0100. These data are consistent with previous literature [1].
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General procedure for the synthesis of pyrylium salts

For the synthesis of pyrylium and pyridinium salts, a CHEMYX Nexus 6000 syringe pump
was used in the flow setups, and adapted for the use of plastic syringes (see figures below).
The syringes used were NORM-JECT Luer Lock. The PFA high-pur i ty 1/ In6ID
tubing used for the flow setup was acquired from APT Advanced Polymer Tubing GmbH.
Microfluidic fittings (valves, back pressure regulators, luer adapters, Tee mixers, nuts and
ferrules) were purchased from IDEX Health & Science. The following parts were used:

- Super Flangeless Nuts, Short, PEEK, 1/4-28 Flat-Bottom, for 1/16" - 1/32" OD,
Natural, LT-115X

- Super Flangeless Ferrules w/SST Ring, Tefzel, 1/4-28 Flat-Bottom, for 1/16" OD,
Yellow, P-259X

- Luer Adapter 1/4-28 Female to Female Luer, P-658 (PEEK) or P-678 (Tefzel)

- Low Pressure Tees, 1/16", PEEK .040 thru hole, P-714 (assembly), or P714-01 (body
only)

- Check Valve inline assemblies without fittings, CV-3000NF [alternatively, Check
Valves Inline Non-Metallic 1/4-28, CV-3330, or Shut-Off Valves, Tefzel, with 1/16"
Fittings, P-782, can be used]

- BPR Assembly 75 psi i Biocompatible, P-786 [alternatively, an adjustable pressure
Zaiput BPR-10 was used]

The setup used is described in Figure S1-S2 and Scheme S1.

Injection
Feed 1-2

Figure S1: Setup used for the synthesis of pyrylium salts
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Product
collection

Figure S2: Setup used for the synthesis of pyrylium salts, detail

PFA tubing I.D. 750 um

(e

130°C, 3 min {,

res

Scheme S1: Schematic diagram of the setup used for the synthesis of pyrylium salts

Feed 1: Chalcone (1.74-10 mmol, 2 eq.), acetophenone (0.87-5 mmol, 1 eq.), dissolved in
dichloroethane (total volume of the solution: 2-4 mL).

Feed 2: HBF,At,0 (2 eq), diluted with dichloroethane to the same total volume of Feed 1.
The syringes containing the two solutions were placed on a syringe pump and the two feeds
connected via a T-mixer to a 1 mL coil reactor (PFA capillary tubing, 750 nm 1.D.), heated in
an oil bath. The liquid feeds were pumped into the flow reactor at 0.10 ml/min (corresponding
to 5 min residence time), or at 0.17 mL/min (corresponding to 3 min residence time). When
the solutions were fully loaded into the reactor, the syringes were swiftly replaced by others
full of solvent, and the reaction mixtures further pumped through the reactor.

At the outlet of the reactor was connected a back-pressure regulator set at 3.4 or 5 bar, and
the crude mixture was collected into a beaker containing 4100 mL Et,O under stirring. The
pyrylium salts crashed out immediately upon contact with the Et,O.
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Optimization for the synthesis of pyrylium salts

HBF4-Et,0

Ph
o) o BF‘E9

)L * A)L I A

Ph Me Ph Ph @

110-130°C, Ph o Ph
3-5 min
1) (2 (3)

Table S1: Effect of temperature at 5min residence time, solvent = DCE. Reaction performed
on 5 mmol (0.69) of acetophenone (1); Vieea1 = Vieed2 = 4ML unless otherwise stated

Entry T P tres Ratio Yield Comments
2/1/HBF,
1 70°C - 5min  2/1/2 51% Preheating Feed 1 at 70°C for 1min t.s
before mixing with Feed 2

2 70°C - 5min  2/1/2 46%
3 80°C - 5min  2/1/2 47% Gas-liquid flow, evaporation DCE
4 90°C  3.4bar 5min 2/1/2 56%
5 100°C 3.4bar 5min 2/1/2 69%
6 110°C 3.4bar 5min 2/1/2 69, 2 experiments

74%
7 120°C 3.4bar 5min 2/1/2 56%
8 120°C 3.4bar 5min 2/1/2 67% Reaction on 2.5mmol 1, Vieeqs = 2mL
9 130°C  3.4bar 5min 2/1/2 63%

Table S2: Effect of residence time at 110°C and 130°C, solvent = DCE. Reaction performed
on 5mmol (0.6g) of acetophenone (1); Vieed1 = Vieed2 = 4ML unless otherwise stated

Entry T P tres Ratio Yield Comments
2/1/HBF,
1 130°C 3.4bar 5min 2/1/2 63%
2 130°C 3.4bar 3min 2/1/2 69%
110°C 3.4bar 7min 2/1/2 70% Reaction on 2.5mmol 1, Vfeeds =
2mL
3 110°C 3.4bar 5min 2/1/2 69, 2 experiments
74%
4 110°C 3.4bar 3min 2/1/2 64% Reaction on 2.5mmol 1, Vfeeds =
2mL
5 110°C 3.4bar 2min 2/1/2 57% Reaction on 2.5mmol 1, Vfeeds =
2mL

Table S3: Effect of reactant ratio, solvent = DCE. Reaction performed on 5mmol (0.6g) of
acetophenone (1); Vieed1 = Vieed2 = 4mL unless otherwise stated

Entry T P tres Ratio 2/1/HBF, Yield Comments
1 130°C 3.4bar 3min 1.5/1/1 47% Vieeds = 3.4mL
2 110°C 3.4bar 5min 2/1/1 49% Reaction on 2.5mmol 1, Vieeqs = 2mL

Table S4: Solvent = anisole. Reaction performed on 2.5mmol (0.3g) of acetophenone (1);
eredl = eredz =2mL

Entry T P tres Ratio 2/1/HBF, Yield
1 110°C 3.4bar 5min 2/1/2 54%
2 120°C 3.4bar 5min 2/1/2 66%
3 130°C 3.4bar 5min 2/1/2 59%
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Figure S3: Effect of residence time at 110°C
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Figure S4: Effect of temperature at 5 min residence time
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Figure S5: Effect of temperature at 5 min residence time, solvent = anisole
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Characterization of the pyrylium salts

O 2,4,6-Triphenylpyrylium tetrafluoroborate (3).
©

Conditions: 110°C, 3.4 bar, 5 min residence time. Feed 1: 10 mmol
chalcone, 5 mmol acetophenone, diluted to 3 mL with DCE. Feed 2: 10
mmol HBF,At,0, diluted to 3 mL with DCE. Obtained as a bright yellow
solid in 74% vyield (1.472g, 3.71 mmaol).

'H NMR (400 MHz, DMSO-dg) U 9.21 (s, 2H), 8.64 (d, J = 8.2 Hz, 6H), 7.92 (t, J = 7.3 Hz,
3H), 7.88 i 7.81 (m, 6H). *C NMR (101 MHz, DMSO-d¢) i 171.0, 166.1, 136.1, 135.9,
133.4, 131.0, 130.8, 130.8, 130.1, 129.7, 116.2. *°F NMR (377 MHz, DMSO-d;) U -148.28
(minor), -148.34 (major). HRMS (ESI) m/z: [M]" calcd for C,3H;;0 309.1274; found 309.1268.
These data are consistent with previous literature [2].

X
©
0

W
o X

OMe 4-(4-Methoxyphenyl)-2,6-diphenylpyrylium tetrafluoroborate (4).

O Conditions: 110°C, 5 bar, 5 min residence time. Feed 1. 4.2 mmol

©  chalcone, 2.1 mmol acetophenone, diluted to 2.4 mL with DCE. Feed 2:
2.5 mmol HBF.,At,0, diluted to 2.4 mL with DCE. Obtained as a brown-
green solid in 69% yield (620 mg, 1.45 mmol).

'H NMR (400 MHz, DMSO-dg) U 9.08 (s, 2H), 8.75 (d, J = 9.1 Hz, 2H),
8.59 (d, J=7.1Hz, 4H), 7.89 (t, J = 7.3 Hz, 2H), 7.82 (t, J = 7.5 Hz, 4H), 7.36 (d, J = 9.1 Hz,
2H), 4.04 (s, 3H). *C NMR (101 MHz, DMSO-dg) Ui 169.8, 166.9, 164.5, 135.6, 134.0, 130.7,
130.2, 129.5, 125.3, 116.6, 114.2, 57.2. **F NMR (377 MHz, DMSO-d) Ui -148.24 (minor), -
148.29 (major). HRMS (ESI) m/z: [M]" calcd for CyH150, 339.1380; found 339.1392. These
data are consistent with previous literature [2].

N
|l @,
0

2
o X

F 4-(4-Fluorophenyl)-2,6-diphenylpyrylium tetrafluoroborate (5).

O Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.2 mmol

© chalcone, 1.1 mmol acetophenone, diluted to 1.2 mL with DCE. Feed 2:
2.2 mmol HBF,At,0, diluted to 1.2 mL with DCE. Obtained as a yellow
solid in 55% yield (252 mg, 0.61 mmol).

'H NMR (400 MHz, DMSO-dg) Ui 9.20 (s, 2H), 8.78 (dd, J = 8.7, 5.2 Hz,
2H), 8.64 (d, J = 7.3 Hz, 4H), 7.92 (t, J = 7.3 Hz, 2H), 7.85 (t, J = 7.6 Hz, 4H), 7.72 (t, J = 8.7
Hz, 2H). **C NMR (101 MHz, DMSO-d¢) U 171.0, 167.4 (d, C-F, "Jcr = 256.1 Hz), 164.7,
136.0, 134.2 (d, C-F, ®Jcr = 10.0 Hz), 130.8, 130.1, 130.0 (d, C-F, *Jcr = 2.5 Hz), 129.7,
118.1 (d, C-F, 2Jc.r = 22.0 Hz), 115.9. *F NMR (377 MHz, DMSO-dg) Ui -102.39 (m), -148.24
(BF4, minor), -148.29 (BF4;, major). HRMS (ESI) m/z: [M]* calcd for C,3HsFO 327.1180;
found 327.1193. These data are consistent with previous literature [2].

X
©
0

2
o X

Br 4-(4-Bromophenyl)-2,6-diphenylpyrylium tetrafluoroborate (6).

O Conditions: 130°C, 5 bar, 3 min residence time. Feedl: 1.74 mmol
© chalcone, 0.87 mmol acetophenone, diluted to 4.4 mL with DCE. Feed 2:
1.74 mmol HBF,At,0, diluted to 4.4 mL with DCE. Obtained as a yellow

X
| & solid in 23% yield (95 mg, 0.20 mmol).

W
o X

'H NMR (400 MHz, DMSO-dg) 1 9.22 (s, 2H), 8.67 i 8.57 (m, 6H), 8.08
(d, J = 8.3 Hz, 2H), 7.92 (t, J = 7.4 Hz, 2H), 7.84 (t, J = 7.6 Hz, 4H). '*C NMR (101 MHz,
DMSO-de) U 171.2, 164.8, 136.1, 133.9, 132.7, 132.6, 130.8, 130.1, 129.8, 116.1. °F NMR
(377 MHz, DMSO-dg) U -148.24 (minor), -148.29 (major). HRMS (ESI) m/z: [M]" calcd for
C,3H16BrO 387.0384; found 387.0388. These data are consistent with previous literature [2].
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F 2,4-Bis(4-fluorophenyl)-6-phenylpyrylium tetrafluoroborate (7).

O Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.05 mmol
B% chalcone, 1.02 mmol acetophenone, diluted to 4 mL with DCE. Feed 2:
| A 2.05 mmol HBF,At,0, diluted to 3.8 mL with DCE. Obtained as a bright
O (3/ O yellow solid in 38% yield (170 mg, 0.39 mmol).
F

'H NMR (400 MHz, DMSO-dg) & 9.19 (s, 2H), 8.81 i 8.70 (m, 4H), 8.63
(d, J = 7.5 Hz, 2H), 7.92 (t, J = 7.3 Hz, 1H), 7.84 (t, J = 7.7 Hz, 2H), 7.75 i 7.68 (m, 4H). **C
NMR (101 MHz, DMSO-dg) @i 170.9, 170.0, 167.5 (d, C-F, "Jcr = 256.9 Hz), 167.1 (d, C-F,
Y3k = 255.9 Hz), 164.7, 136.0, 134.2 (d, C-F, 3Jcr = 9.8 Hz), 132.9 (d, C-F, 3Jcr = 9.6 Hz),
130.8, 130.0, 129.9 (d, C-F, “Jc.r = 2.6 Hz), 129.8, 126.8 (d, C-F, *Jc.r = 2.9 Hz), 118.2 (d, C-
F, 2Jcr = 22.5 Hz), 118.1 (d, C-F, ?Jcr = 22.0 Hz), 115.8, 115.7. **F NMR (377 MHz, DMSO-
de) U -102.26 (m), -102.33 (M), -148.24 (BF,4, minor), -148.30 (BF4, major). HRMS (ESI) m/z:
[M]* calcd for Cy3H1sF,0 345.1085; found 345.1097. These data are consistent with previous
literature [2].

OMe 2,4,6-Tris(4-methoxyphenyl)pyrylium tetrafluoroborate (8).
O Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 1.86
5?4 mmol chalcone, 0.93 mmol acetophenone, diluted to 2 mL with
| B DCE. Feed 2: 1.86 mmol HBF,At,0, diluted to 2 mL with DCE.
O (g/ O Obtained as a bright orange solid in 20% vyield (97 mg, 0.21
mmol).

MeO OMe

'H NMR (400 MHz, DMSO-d) Ui 8.81 (s, 2H), 8.63 (d, J = 8.6 Hz, 2H), 8.52 (d, J = 8.5 Hz,
4H), 7.31 (d, J = 8.5 Hz, 6H), 4.01 (s, 3H), 4.00 (s, 6H). *C NMR (101 MHz, DMSO-dg) U
168.9, 166.2, 165.4, 162.9, 133.3, 131.7, 125.5, 122.5, 116.3, 111.9, 57.1, 57.0. °F NMR
(377 MHz, DMSO-dg) U -148.21 (minor), -148.27 (major). HRMS (ESI) m/z: [M]* calcd for
Ca6H230,4 399.1596; found 399.1582. These data are consistent with previous literature [3].

O 2-([1,1'-Biphenyl]-4-yl)-4,6-diphenylpyrylium tetrafluoroborate (9).
B% Conditions: 110°C, 5 bar, 5 min residence time. Feed 1: 4.8 mmol
| A chalcone, 2.4 mmol acetophenone, diluted to 2.4 mL with DCE. Feed
(3/ 2: 4.8 mmol HBF,At,0, diluted to 2.4 mL with DCE. Obtained as an
- O O orange solid in 64% yield (729 mg, 1.54 mmol).

'H NMR (400 MHz, DMSO-dg) U 9.26 (s, 1H), 9.20 (s, 1H), 8.74 (d, J = 8.3 Hz, 2H), 8.69 i
8.62 (m, 4H), 8.16 (d, J = 8.2 Hz, 2H), 7.98 7 7.91 (m, 4H), 7.881 7.81 (m, 4H), 7.63 (t, J =
7.5 Hz, 2H), 7.59 i 7.53 (m, 1H). **C NMR (101 MHz, DMSO-d) Ui 170.8, 165.8, 147.2,
139.0, 136.0, 135.9, 133.5, 130.9, 130.8, 130.7, 130.5, 130.2, 130.1, 130.1, 129.7, 128.9,
128.8, 128.1, 116.1, 116.0. *°F NMR (377 MHz, DMSO) i -148.29 (minor), -148.34 (major).
HRMS (ESI) m/z: [M]" calcd for CxH,;O 385.1587; found 385.1596.

2-([1,1'-Biphenyl]-4-y)-4-(4-fluorophenyl)-6-phenylpyrylium

F
O tetrafluoroborate (10).
B? Conditions: 110°C, 5 bar, 5 min residence time. Feed 1. 4.4 mmol
| ) * chalcone, 2.2 mmol acetophenone, diluted to 2.4 mL with DCE. Feed
g/ 2: 4.4 mmol HBF,At,0, diluted to 2.4 mL with DCE. Obtained as an
O O orange solid in 59% yield (636 mg, 1.30 mmol).
Ph

'H NMR (400 MHz, DMSO-dg) U 9.24 (s, 1H), 9.18 (s, 1H), 8.79 (dd, J = 8.7, 5.2 Hz, 2H),
8.73 (d, J = 8.2 Hz, 2H), 8.64 (d, J = 7.7 Hz, 2H), 8.16 (d, J = 8.2 Hz, 2H), 7.96 i 7.90 (m,
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3H), 7.86 (t, J = 7.5 Hz, 2H), 7.72 (t, J = 8.7 Hz, 2H), 7.63 (t, J = 7.4 Hz, 2H), 7.55 (t, J = 7.2
Hz, 1H). *C NMR (101 MHz, DMSO-d¢) U 170.6, 167.4 (d, C-F, 3Jcr = 257.0 Hz), 164.4,
147.2, 139.0, 135.9, 134.2 (d, C-F, *Jc.r = 9.8 Hz), 130.8, 130.5, 130.2, 130.1, 130.0 (d, C-F,
“Jor = 2.1 Hz), 129.7, 128.9, 128.8, 128.1, 118.1 (d, C-F, 2Jcr = 22.1 Hz), 115.9, 115.7. *F
NMR (377 MHz, DMSO-d) U -102.46 (m), -148.29 (BF,, minor), -148.34 (BF,, major). HRMS
(ESI) m/z: [M]" calcd for CagH20FO 403.1493; found 403.1500.

F 4-(4-Fluorophenyl)-2-(4-methoxyphenyl)-6-phenylpyrylium
O tetrafluoroborate (11).
o

BF, Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.2 mmol

| X chalcone, 1.1 mmol acetophenone, diluted to 1.5 mL with DCE. Feed
(5)/ 2: 2.2 mmol HBF,At,0, diluted to 1.5 mL with DCE. Obtained as a
O bright orange solid in 46% yield (228 mg, 0.51 mmaol).

MeO
'H NMR (400 MHz, DMSO-dg) U 9.07 (s, 1H), 9.04 (s, 1H), 8.72 (dd, J = 8.7, 5.2 Hz, 2H),
8.63 (d, J = 8.5 Hz, 2H), 8.58 (d, J = 7.7 Hz, 2H), 7.89 7 7.78 (m, 3H), 7.70 (t, J = 8.7 Hz,
2H), 7.37 (d, J = 8.7 Hz, 2H), 4.03 (s, 3H). **C NMR (101 MHz, DMSO) t 171.1, 169.7 (d, C-
F, Y3Jcr = 250.0 Hz), 169.5, 166.2, 163.6, 135.6, 133.9 (d, C-F, Jcr = 9.6 Hz), 132.5, 130.7,
130.2, 130.1 (d, C-F, *Jcr = 2.5 Hz), 129.4, 122.2, 118.0 (d, C-F, 2Jcr = 21.9 Hz), 116.5,
114.9, 114.5, 57.1. *F NMR (377 MHz, DMSO-d¢) U -103.06 (m), -148.24 (BF,, minor), -
148.29 (BF,4, major). HRMS (ESI) m/z: [M]" calcd for C,4H15FO, 357.1285; found 357.1300.

O 2-(4-(Methylthio)phenyl)-4,6-diphenylpyrylium tetrafluoroborate
o (12).

BF
* Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.4 mmol

chalcone, 1.2 mmol acetophenone, diluted to 3 mL with DCE. Feed
O 2: 2.4 mmol HBF,At,0, diluted to 3 mL with DCE. The product

appears to be crashing in Et,O, but actually becomes an oil.
Evaporated and purified by column chromatography (DCM to DCM/acetone 50/50). The
corresponding chromatographic fraction was obtained as a dark red solid. Obtained in 40%
yield (213 mg, 0.48 mmol).

N
| @,
0

MeS

'H NMR (400 MHz, DMSO-dg) 1 9.13 (s, 1H), 9.10 (s, 1H), 8.63 i 8.58 (m, 4H), 8.56 (d, J =
8.7 Hz, 2H), 7.93 1 7.87 (m, 2H), 7.86 1 7.79 (m, 4H), 7.66 (d, J = 8.7 Hz, 2H), 2.70 (s, 3H).
3C NMR (101 MHz, DMSO-dg) U 170.9, 170.0, 165.2, 150.4, 135.9, 135.7, 133.6, 130.8,
130.8, 130.7, 130.2, 130.0, 129.5, 126.7, 125.7, 115.5, 115.3, 14.9. F NMR (377 MHz,
DMSO) U -148.23 (minor), -148.29 (major). HRMS (ESI) m/z: [M]" calcd for C,H1s0S
355.1157; found 355.1168.

O 2-(4-Chlorophenyl)-4,6-diphenylpyrylium tetrafluoroborate (13).
o

BF, Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.4 mmol
B chalcone, 1.2 m_moI acetophenone, diluted to 3 mL with DCE. Feed 2:
o 2.4 mmol HBF,At,0, diluted to 3 mL with DCE. Obtained as a yellow
o O O solid in 60% yield (312 mg, 0.72 mmol).

'H NMR (400 MHz, DMSO-ds) 923 (s, 2H), 8.70 i 8.60 (m, 6H), 7.96 i 7.88 (m, 4H), 7.87
i 7.80 (m, 4H). *C NMR (101 MHz, DMSO-d¢)  171.2, 169.9, 166.1, 141.0, 136.3, 136.1,
133.4, 131.5, 131.0, 130.9, 130.8, 130.0, 129.8, 129.0, 116.3. °F NMR (377 MHz, DMSO-dj)
U -148.24 (minor), -148.29 (major). HRMS (ESI) m/z: [M]" calcd for C,3H;sCIO 343.0884;
found 343.0897.
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F 2-(4-Chlorophenyl)-4-(4-fluorophenyl)-6-phenylpyrylium
O tetrafluoroborate (14).
©

gr, conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.2 mmol
B chalcone, 1.1 mmo_l acetophenone, diluted to 2.5 mL with DCE. Feed
o7 2: 2.2 mmol HBF,At,0, diluted to 2.5 mL with DCE. Obtained as a
o O O yellow solid in 49% yield (241 mg, 0.54 mmol). [Part of the product was

lost due to clogging]

'H NMR (400 MHz, DMSO-dg) Ui 9.21 (s, 2H), 8.78 (dd, J = 8.5, 5.3 Hz, 2H), 8.64 (t, J = 8.5
Hz, 4H), 7.92 (t, J = 7.5 Hz, 3H), 7.84 (t, J = 7.6 Hz, 2H), 7.73 (t, J = 8.6 Hz, 2H). *C NMR
(101 MHz, DMSO-dg) U 171.1, 169.8, 167.5 (d, C-F, *Jcr = 256.8 Hz), 164.8, 141.1, 136.1,
134.3 (d, C-F, %Jcr = 9.9 Hz), 131.5, 130.9, 130.8, 129.9, 129.9 (d, C-F, *Jcr = 2.2 Hz),
129.8, 128.9, 118.1 (d, C-F, 2Jc¢ = 22.0 Hz), 116.0. *F NMR (377 MHz, DMSO-d¢) U -
102.12 (m), -148.21 (BF,, minor), -148.27 (BF,, major). HRMS (ESI) m/z: [M]" calcd for
C23H15CIFO 361.0790; found 361.0807.

O 2-(4-Bromophenyl)-4,6-diphenylpyrylium tetrafluoroborate (15).
<

Conditions: 130°C, 5 bar, 3 min residence time. Feed 1. 2.4 mmol
| A chalcone, 1.2 mmol acetophenone, diluted to 2.8 mL with DCE. Feed
<§/ 2: 2.4 mmol HBF,At,0, diluted to 2.8 mL with DCE. Obtained as a
O O yellow solid in 35% yield (200 mg, 0.42 mmol). [Part of the product
was lost due to clogging].

'H NMR (400 MHz, DMSO-dg) U 9.23 (s, 2H), 8.64 (m, 4H), 8.57 (d, J = 8.4 Hz, 2H), 8.07 (d,
J=8.4 Hz, 2H), 7.92 (t, J = 7.3 Hz, 2H), 7.88 1 7.80 (m, 4H). [Some residual Et,O could not
be removed from the solid sample]. 13C NMR (101 MHz, DMSO-dg) U 171.2, 170.1, 166.1,
136.3, 136.1, 133.9, 133.4, 131.5, 131.0, 130.8, 130.4, 130.0, 129.8, 129.3, 116.4, 116.3. *°F
NMR (377 MHz, DMSO) U -148.24 (minor), -148.29 (major). HRMS (ESI) m/z: [M]" calcd for
C,3H16BrO 387.0403; found 387.0385.

BF,

Br

2-(Benzofuran-2-yl)-4,6-diphenylpyrylium tetrafluoroborate (16).

Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.4 mmol
chalcone, 1.2 mmol acetophenone, diluted to 2.7 mL with DCE. Feed
2: 2.4 mmol HBF,At,0, diluted to 2.7 mL with DCE. Obtained as a
brown solid in 62% yield (326 mg, 0.75 mmol).

'H NMR (400 MHz, DMSO-dg) ti 9.15 (d, J = 1.7 Hz, 1H), 9.12 (d, J = 1.7 Hz, 1H), 8.83 (d, J
= 1.0 Hz, 1H), 8.651 8.56 (m, 4H), 8.03 (d, J = 7.7 Hz, 1H), 7.951 7.87 (m, 3H), 7.82 (q, J =
7.6 Hz, 4H), 7.75 1 7.70 (m, 1H), 7.53 (t, J = 7.5 Hz, 1H). **C NMR (101 MHz, DMSO-d) i
170.0, 165.2, 161.7, 157.5, 146.7, 136.3, 136.1, 133.2, 131.2, 130.9, 130.9, 129.8, 129.7,
129.0, 128.3, 128.0, 126.1, 125.0, 118.5, 115.8, 113.4. *F NMR (377 MHz, DMSO-dg) U -
148.22 (minor), -148.28 (major). HRMS (ESI) m/z: [M]" calcd for C,sH:,0, 349.1223; found
349.1231.

2-(Benzofuran-2-yl)-4-(4-fluorophenyl)-6-phenylpyrylium
tetrafluoroborate (17).

Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.2 mmol
chalcone, 1.1 mmol acetophenone, diluted to 3 mL with DCE. Feed 2:
2.2 mmol HBF,A1,0, diluted to 3 mL with DCE. Obtained as a red-
brown solid in 60% yield (302 mg, 0.66 mmaol).

'H NMR (400 MHz, DMSO-d¢) U 9.15 (d, J = 1.7 Hz, 1H), 9.13 (d, J =
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1.7 Hz, 1H), 8.84 (s, 1H), 8.74 (dd, J = 8.8, 5.4 Hz, 2H), 8.64 (d, J = 7.4 Hz, 2H), 8.06 (d, J =
7.7 Hz, 1H), 7.98 i 7.90 (m, 2H), 7.89 1 7.82 (m, 2H), 7.76 i 7.69 (m, 3H), 7.56 (t, J = 7.5
Hz, 1H). *C NMR (101 MHz, DMSO-d¢)  1$9.9, 167.5 (d, C-F, "Jc.r = 256.7 Hz), 163.8,
161.6, 157.5, 146.7, 136.2, 134.1 (d, C-F, *Jcr = 9.7 Hz), 131.2, 130.8, 129.8, 129.7 (d, C-F,
“Jcr = 2.2 Hz), 129.6, 129.0, 128.3, 126.1, 125.0, 118.5, 118.2 (d, C-F, 2Jcr = 22.2 Hz),
115.5, 113.3. *F NMR (377 MHz, DMSO-ds)  -1i01.98 (m), -148.23 (BF,, minor), -148.28
(BF., major). HRMS (ESI) m/z: [M]" calcd for C,sH16FO, 367.1129; found 367.1138.

2-(Benzo[b]thiophen-2-yl)-4,6-diphenylpyrylium tetrafluoroborate
(18).

Conditions: 130°C, 5 bar, 3 min residence time. Feed 1: 2.4 mmol
chalcone, 1.2 mmol acetophenone, diluted to 2.5 mL with DCE. Feed
2: 2.4 mmol HBF,At,0, diluted to 2.5 mL with DCE. Obtained as a dark
red solid in 64% yield (350 mg, 0.77 mmol).

'H NMR (400 MHz, DMSO-dg) & 9.27 (d, J = 1.5 Hz, 1H), 9.24 (s, 1H), 9.12 (d, J = 1.6 Hz,
1H), 8.60 (d, J = 7.8 Hz, 2H), 8.55 (d, J = 7.3 Hz, 2H), 8.30 (d, J = 8.1 Hz, 1H), 8.20 (d, J =
8.0 Hz, 1H), 7.92 (t, J = 7.3 Hz, 2H), 7.90 i 7.80 (m, 4H), 7.72 (t, J = 7.7 Hz, 1H), 7.64 (t, J =
7.4 Hz, 1H). ®C NMR (101 MHz, DMSO-ds)  189.6, 167.1, 164.8, 143.6, 140.0, 136.2,
135.9, 134.6, 133.5, 133.3, 130.9, 130.8, 130.2, 129.9, 129.3, 127.6, 127.3, 124.5, 115.9,
115.4. **F NMR (377 MHz, DMSO-d¢)  -148.21, -148.27. HRMS (ESI) m/z: [M]* calcd for
CasH170S 365.0995; found 365.1007.

2,4-Diphenyl-5H-indeno[1,2-b]pyran-1-ium tetrafluoroborate (19).

Conditions: 130°C, 5 bar, 3 min residence time. Feed 1. 2.4 mmol
chalcone, 1.2 mmol acetophenone, diluted to 2.5 mL with DCE. Feed 2:
2.4 mmol HBF,At,0, diluted to 2.5 mL with DCE. Obtained as a yellow
solid in 70% yield (344 mg, 0.84 mmol).

'H NMR (400 MHz, DMSO-dg) U 8.97 (s, 1H), 8.68 (d, J = 7.8 Hz, 2H), 8.62 (d, J = 7.8 Hz, 1H),
8.36 (d, J = 7.5 Hz, 2H), 8.027 7.95 (m, 2H), 7.90 i 7.78 (m, 7H), 4.71 (s, 2H). **C NMR (101 MHz,
DMSO-dg) U 174.2, 167.5, 161.4, 149.6, 136.4, 135.3, 134.6, 134.4, 134.3, 132.5, 131.5,
130.7, 130.7, 130.0, 129.9, 129.3, 127.3, 124.9, 116.1, 35.5. *F NMR (377 MHz, DMSO-d;)
U -148.22 (minor), -148.27 (major). HRMS (ESI) m/z: [M]" calcd for Cy4H;,0 321.1274; found
321.1275.

O 2,4-Diphenyl-5,6,7,8-tetrahydrochromenylium tetrafluoroborate (20).
S

s, conditions: 110°C, 3.3 bar, 5 min residence time. Feed 1: 4.8 mmol
| X chalcone, 2._4 mmol acetophenone, diluted to 2 mL with DCE. Feed 2: 4.8
& mmol HBF,At,0, diluted to 2 mL with DCE. Obtained as a dark orange solid

O in 73% yield (659 mg, 1.76 mmol).

'"H NMR (400 MHz, DMSO-dg) Ui 8.81 (s, 1H), 8.47 (d, J = 7.7 Hz, 2H), 7.87 i 7.82 (m, 3H),
7.821 7.70 (m, 5H), 3.41 (t, J = 6.6 Hz, 2H), 2.92 (t, J = 6.1 Hz, 2H), 2.12 i 2.01 (m, 2H),
1.89 i 1.77 (m, 2H). *C NMR (101 MHz, DMSO-d¢) U 178.5, 169.4, 168.1, 135.8, 135.0,
133.0, 131.6, 130.8, 130.3, 130.0, 129.5, 129.3, 119.7, 30.3, 27.1, 21.9, 21.2. **F NMR (377
MHz, DMSO-d) U -148.27 (minor), -148.33 (major). HRMS (ESI) m/z: [M]" calcd for Cy;H190
287.1430; found 287.1429.

S13



2,4-Diphenyl-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyran-1-ium
tetrafluoroborate (21).

Conditions: 110°C, 3.3 bar, 5 min residence time. Feed 1: 4.8 mmol
chalcone, 2.4 mmol acetophenone, diluted to 2.2 mL with DCE. Feed 2:
4.8 mmol HBF,At,0, diluted to 2.2 mL with DCE. Obtained as a beige
solid in 76% yield (708 mg, 1.82 mmol).

'H NMR (400 MHz, DMSO-dg) U 8.82 (s, 1H), 8.51 (d, J = 7.8 Hz, 2H), 7.85 (t, J = 7.4 Hz,
1H), 7.797 7.73 (m, 5H), 7.71 7 7.65 (m, 2H), 3.60 (broad s, 2H), 2.99 (d, J = 10.0 Hz, 2H),
1.99 (broad s, 4H), 1.80 (broad s, 2H). *C NMR (101 MHz, DMSO-dg) U 183.6, 168.2, 167.7,
136.7, 135.7, 135.6, 132.4, 130.7, 130.1, 130.0, 129.4, 129.1, 120.1, 36.4, 31.4, 28.7, 26.1,
24.6. F NMR (377 MHz, DMSO-dg) U -148.25 (minor), -148.31 (major). HRMS (ESI) m/z:
[M]* calcd for C,H» O 301.1587; found 301.1598.

2,4,6-Triphenyl-3-propylpyrylium tetrafluoroborate (22).

Conditions: 110°C, 3.3 bar, 5 min residence time. Feed 1: 4.8 mmol
© chalcone, 2.4 mmol acetophenone, diluted to 2 mL with DCE. Feed 2:
4.8 mmol HBF,AL,0, diluted to 2 mL with DCE. Obtained as a bright
O yellow solid in 68% yield (717 mg, 1.63 mmol).
'H NMR (400 MHz, DMSO-dg) @i 9.00 (s, 1H), 8.46 (d, J = 7.8 Hz, 2H), 8.10 (d, J = 6.6 Hz,
2H), 7.911 7.74 (m, 11H), 3.03 (t, J = 7.8 Hz, 2H), 1.17 (q, J = 7.5 Hz, 2H), 0.58 (t, J = 7.3
Hz, 3H). **C NMR (101 MHz, DMSO-dg) U 172.2, 170.8, 170.5, 136.5, 136.2, 134.5, 133.7,
132.3, 131.5, 130.9, 130.9, 130.3, 130.1, 129.7, 129.5, 129.3, 121.7, 30.5, 22.2, 14.4. °F
NMR (377 MHz, DMSO-dg) U -148.26 (minor), -148.32 (major). HRMS (ESI) m/z: [M]" calcd
for CeH230 351.1753; found 351.1749.
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UV-Vis spectra of the pyrylium salts
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Lambda (a) values for all pyrylium salts:

Compound a(nm)
3 305, 357, 415
4 418
5 312, 361, 412
6 314
7 308, 357, 417
8 308, 415, 455
9 302, 365, 443
10 302, 366, 443
11 315, 363, 452
12 320, 367, 476
13 296
14 311, 361, 416
15 305, 357, 419
16 300
17 303
18 301, 466
19 293
20 320, 415
21 327
22 328
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General procedure for the synthesis of Katritzky salts

The setup used is described in Figure S6-S8 and Scheme S2.

Injection
Feed 1-3

Product
collection -

Figure S6: Setup used for the synthesis of Katritzky salts

Output

— o

Figure S7: Setup used for the synthesis of Katritzky salts, detail
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Figure S8: Feed 1-3 injection system, detall

PFA tubing I.D. 750 um PFA tubing I.D. 750 um
0.6 mL volume 4.5 mL volume

(1)

vvvvvvvv

i)

‘t‘tt‘t

130°C, 15 min f

A

Feed 3

’ = T-mixer = = Check valve

Scheme S2: Schematic diagram of the setup used for the synthesis of Katritzky salts

Feed 1. Chalcone (2.4-4.8 mmol, 2 eq.), acetophenone (1.2-2.4 mmol, 1 eq.), dissolved in
dichloroethane (total volume of the solution: 2-3 mL).
Feed 2: HBF,At,0 (2 eq), diluted with dichloroethane to the same total volume of Feed 1.
Feed 3: Primary amine (4-5 eq), diluted with EtOH to the same total volume of Feed 1.
Feeds 1 and 2 were connected via a T-mixer to a 0.6 mL coil reactor (Coil 1), heated in an oil bath at
130 °C. The liquid feeds were pumped into the flow reactor at 0.10 ml/min (corresponding to 3 min
residence time). After Coil 1, the reaction mixture was combined with Feed 3 (pumped at 0.10
mL/min) via a second T-mixer, and passed into a second coil reactor (Coil 2, 4.5 mL), heated in an
oil bath at 130 °C. When the solutions were fully loaded into the reactor, the syringes were swiftly
replaced by others full of solvent, and the reaction mixtures further pumped through the reactors.
At the outlet of the reactor was connected a back-pressure regulator set at 3.4 or 5 bar, and the
crude mixture was collected into a beaker containing 4100 mL Et,O under stirring. The pyridinium
salts crashed out upon contact with Et,O. In case no precipitation occurred, the product was isolated
by column chromatography.

S20



Removal of side products from the synthesis of Katritzky salts

The one-flow reaction for the synthesis of Katritzky pyridynium salts from chalcones and
acetophenones results in the formation of two main products: the desired Katritzky salt and the side
product derived from the direct reaction of the primary amine with HBF, (this was confirmed by
separately reacting amine and acid). As the excess of acid and amine is necessary to promote
respectively the first and the second step of the process, this is an inevitable side-reaction. Solubility
tests of the two salts showed that a selective removal of the primary ammonium salt can be
achieved by an aqueous wash. Other solvents might be used to selectively remove the side

products (see Table S5).

B0

130°C,

13-20 min

KRN

Table S5: Solubility comparison of the pyridinium and ammonium salts (qualitative)

Katritzky salt
(2-phenylethyl)

Ammonium salt

Etzo No

Hzo No
EtOH Little
MeOH Yes
MeCN Yes
THF Little
Acetone Partially
DCE Partially
DCM Partially
THF/H,O No
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No

Yes
Yes
Yes
Yes
Yes
Yes
No

No

Yes
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Figure S9: Selective removal of ammonium salt by-product by agueous washing
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Figure S10: Selective removal of ammonium salt by-product by aqueous washing
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Characterization of pyridinium salts

Unless otherwise specified, the products were obtained by direct precipitation into Et,O at the output
of the reaction, filtered, and washed with water and Et,O. Other purification methods used are
indicated for each specific case.

Ph © 1-Butyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (23).

BF,
/@\ Feed 1: 4.8 mmol chalcone, 2.4 mmol acetophenone, diluted to 3 mL with DCE. Feed
Ph™ °N” "Ph  2: 4.8 mmol HBF,At,0, diluted to 3 mL with DCE. Feed 3: 12 mmol amine, diluted to
\ 3 mL with EtOH. Obtained as a white solid in 59% yield (638 mg, 1.41 mmol).

Me 'H NMR (400 MHz, DMSO-d¢) 851 (s, 2H), 8.30 (d, J = 7.5 Hz, 2H), 7.95 i 7.86
(m, 4H), 7.781 7.73 (m, 6H), 7.727 7.63 (m, 3H), 4.431 4.29 (m, 2H), 1.39 (p, J = 6.4 Hz, 2H), 0.78
(h, J = 6.7 Hz, 2H), 0.39 (t, J = 7.4 Hz, 3H). *C NMR (101 MHz, DMSO-ds)  186.9, 155.0, 134.1,
133.9, 133.3, 131.8, 130.5, 130.1, 130.0, 129.6, 127.0, 54.9, 31.6, 19.5, 13.4. >F NMR (377 MHz,
DMSO-d¢)  -1i48.27 (minor), -148.32 (major). HRMS (ESI) m/z: [M]" calcd for Cy;HxsN 364.2060;
found 364.2064.

Ph BCI? 1-Octyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (24).
4
/@j\ Feed 1: 4.8 mmol chalcone, 2.4 mmol acetophenone, diluted to 2.6 mL with DCE.

Ph™ "N” "Ph Feed 2: 4.8 mmol HBF,At,0, diluted to 2.6 mL with DCE. Feed 3: 9.6 mmol
amine, diluted to 2.6 mL with EtOH. Obtained as a white solid in 41% vyield (499
mg, 0.98 mmol).

'H NMR (400 MHz, CDCl;) 786 (s, 2H), 7.82 i 7.74 (m, 6H), 7.64 i 7.58 (m,
6H), 7.56 1 7.46 (m, 3H), 4.447 4.37 (m, 2H), 1.4771 1.38 (m, 2H), 1.14 (p, J=7.3
Hz, 2H), 1.051 0.96 (m, 2H), 0.94 7 0.86 (m, 2H), 0.81 (t, J = 7.3 Hz, 3H), 0.78 i
0.72 (m, 4H). *C NMR (101 MHz, CDCl;) 186.8, 156.0, 134.4, 133.1, 132.4, 131.3, 130.0, 129.6,
129.4, 128.5, 127.1, 55.1, 31.7, 30.0, 28.8, 28.2, 26.3, 22.8, 14.3. *°F NMR (377 MHz, CDCl;) -i
153.26 (minor), -153.31 (major). HRMS (ESI) m/z: [M]" calcd for C3;HssN 420.2686; found 420.2703.

Me

Ph BCI? 1-Phenethyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (25).
4

| (,; Feed 1: 4.8 mmol chalcone, 2.4 mmol acetophenone, diluted to 3 mL with DCE. Feed
Ph”™ "N "Ph  2: 4.8 mmol HBF,At,0, diluted to 3 mL with DCE. Feed 3: 12 mmol amine, diluted to
3 mL with EtOH. Obtained as a white solid in 55% vyield (664 mg, 1.33 mmol).

'H NMR (400 MHz, DMSO-ds) 8054 (s, 2H), 8.31 (d, J = 7.5 Hz, 2H), 7.88 i 7.83

(m, 4H), 7.80 1 7.74 (m, 6H), 7.72 i 7.64 (m, 3H), 7.21 7 7.12 (m, 3H), 6.41 (d, J =
7.2 Hz, 2H), 4.55 (t, J = 8.0 Hz, 2H), 2.67 (t, J = 7.9 Hz, 2H). **C NMR (101 MHz, DMSO-dg) ii
157.0, 155.3, 136.5, 134.0, 133.8, 133.4, 132.0, 130.5, 130.2, 130.0, 129.7, 129.6, 129.0, 128.1,
126.9, 56.6, 35.6. °F NMR (377 MHz, DMSO-ds)  -1i48.25 (minor), -148.31 (major). HRMS (ESI)
m/z: [M]" calcd for Cs;H,6N 412.2060; found 412.2073.

Ph B? 1-Allyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (26).

4

I@j Feed 1: 2.4 mmol chalcone, 1.2 mmol acetophenone, diluted to 2.5 mL with DCE.
Ph™ °N” "Ph  Feed 2: 2.4 mmol HBF,At,0, diluted to 2.5 mL with DCE. Feed 3: 6 mmol amine,
ﬁ diluted to 2.5 mL with EtOH. The product did not precipitate in Et,O. Evaporated,

dissolved in DCM and extracted with water; the organic fractions were then dried and
purified by flash column chromatography (DCM to DCM/Acetone 50/50). The corresponding
chromatographic fraction was obtained as a sticky brown oil. Dissolved in minimum acetone, and
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added Et,0. The product crashed out as an off-white powder. Obtained in 54% yield (278 mg, 0.64
mmol).

'H NMR (400 MHz, CDCl3) U 7.90 (s, 2H), 7.79 7 7.73 (m, 6H), 7.60 1 7.49 (m, 9H), 5.53 (ddt, J =
16.0, 10.4, 5.4 Hz, 1H), 5.12 i 5.06 (m, 3H), 4.52 (d, J = 17.1 Hz, 1H). *C NMR (101 MHz, CDCl5) U
157.3, 156.4, 134.2, 132.9, 132.6, 131.4, 130.8, 130.1, 129.5, 129.4, 128.5, 127.0, 120.4, 57.3. *F
NMR (377 MHz, CDCl5) U -153.30 (minor), -153.35 (major). HRMS (ESI) m/z: [M]* calcd for CysH,;N
348.1752; found 348.1764. These data are consistent with previous literature [6].

Ph © 1-Benzyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (27).

BF,
/@j\ Feed 1: 2.4 mmol chalcone, 1.2 mmol acetophenone, diluted to 2 mL with DCE. Feed
Ph™ °N” “Ph  2: 2.4 mmol HBF,At,0, diluted to 2 mL with DCE. Feed 3: 6 mmol amine, diluted to 2
K@ mL with MeOH. Obtained as a white solid in 46% yield (267 mg, 0.55 mmol).

'H NMR (400 MHz, DMSO-dg) Ui 8.58 (s, 2H), 8.35 (d, J = 7.5 Hz, 2H), 7.76 i 7.58
(m, 13H), 7.21 (t, J = 7.2 Hz, 1H), 7.15 (t, J = 7.5 Hz, 2H), 6.62 (d, J = 7.5 Hz, 2H), 5.70 (s, 2H). *C
NMR (101 MHz, DMSO-dg) U 157.5, 155.8, 134.9, 134.0, 133.9, 133.5, 131.7, 130.5, 130.1, 129.8,
129.4, 128.8, 127.2, 127.1, 58.7. **F NMR (377 MHz, DMSO-dg) Ui -148.29 (minor), -148.35 (major).
HRMS (ESI) m/z: [M]" calcd for C3H2:N 398.1903; found 398.1908.

Ph © 1-(3,5-Bis(trifluoromethyl)benzyl)-2,4,6-triphenylpyridin-1-ium

N tetrafluoroborate (28).
| o,

Ph Feed 1: 2.4 mmol chalcone, 1.2 mmol acetophenone, diluted to 3 mL with DCE.

CFs  Feed 2: 2.4 mmol HBF,At,0, diluted to 3 mL with DCE. Feed 3: 6 mmol amine,

diluted to 3 mL with EtOH. The product did not precipitate in Et,O. Evaporated

CFs and purified by flash column chromatography (DCM to DCM/Acetone 50/50). The

corresponding chromatographic fraction was obtained as a sticky brown oil,

addition of Et,O and sonication resulted in the product crashing out as a white powder. Obtained in
44% vyield (329 mg, 0.53 mmol).

Ph

'H NMR (400 MHz, DMSO-dg) Ui 8.62 (s, 2H), 8.38 (d, J = 7.6 Hz, 2H), 7.92 (s, 1H), 7.75 7 7.67 (m,
7H), 7.64 1 7.57 (m, 6H), 7.45 (s, 2H), 5.87 (s, 2H). *C NMR (101 MHz, DMSO-dg) Ui 157.5, 155.9,
138.1, 134.0, 133.9, 133.6, 131.8, 131.1 (d, C-F, 2Jcr = 33.3 Hz), 130.6, 130.1, 129.9, 129.8, 129.1
(broad s), 127.2, 123.8 (g, C-F, Jc.r = 272.9 Hz), 122.4 (broad s), 58.1. *°F NMR (377 MHz, DMSO-
de) U -61.32, -148.30 (BF,4, minor), -148.35 (BF4, major). HRMS (ESI) m/z: [M]" calcd for Ca;H,:FsN
534.1651; found 534.1674.

Ph B? 1-(Cyclopropylmethyl)-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (29).
4

I@t Feed 1: 2.4 mmol chalcone, 1.2 mmol acetophenone, diluted to 2.6 mL with DCE.

Ph™ °N” "Ph  Feed 2: 2.4 mmol HBF,At,0, diluted to 2.6 mL with DCE. Feed 3: 6 mmol amine,

diluted to 2.6 mL with EtOH. The product did not precipitate in Et,O. Evaporated and

purified by flash column chromatography (DCM to DCM/Acetone 50/50). The

corresponding chromatographic fraction was obtained as an off-white solid in 34% yield (185 mg,
0.41 mmol).

'H NMR (400 MHz, CDCl;) 788 (s, 2H), 7.85 1 7.81 (m, 4H), 7.78 i 7.75 (m, 2H), 7.617 7.58 (m,
6H), 7.571 7.47 (m, 3H), 4.52 (d, J = 6.8 Hz, 2H), 0.721 0.59 (m, 1H), 0.327 0.24 (m, 2H), -0.347 -
0.42 (m, 2H). [Note: the compound contains some Et,O that could not be removed]. **C NMR (101
MHz, CDCl3z) u 157.2, 156.0, 134.2, 133.6, 132.5, 131.4, 130.1, 129.8, 129.7, 128.4, 127.0, 59.5,
11.0, 5.4. F NMR (377 MHz, CDCls) Ui -153.22 (minor), -153.27 (major). HRMS (ESI) m/z: [M]*
calcd for C,7H24N 362.1915; found 362.1909. These data are consistent with previous literature [4].
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Ph B<;) 1-Isopropyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (30).
4

| @t Feed 1: 4.8 mmol chalcone, 2.4 mmol acetophenone, diluted to 3 mL with DCE. Feed
Ph™ °N” “Ph  2: 4.8 mmol HBF,At,0, diluted to 3 mL with DCE. Feed 3: 12 mmol amine, diluted to
Me)\Me 3 mL with EtOH. Obtained as a white solid in 37% yield (391 mg, 0.89 mmol).

'H NMR (400 MHz, DMSO-de) U 8.41 (s, 2H), 8.27 (d, J = 7.5 Hz, 2H), 7.86 i 7.81 (m, 4H), 7.76 i
7.61 (m, 9H), 5.06 1 4.94 (m, 1H), 1.30 (d, J = 7.1 Hz, 6H). *C NMR (101 MHz, DMSO-de) U 157.9,
154.0, 134.9, 133.8, 133.3, 131.7, 130.5, 129.6, 129.5, 128.0, 63.3, 23.9. F NMR (377 MHz,
DMSO-dg) U -148.27 (minor), -148.32 (major). HRMS (ESI) m/z: [M]" calcd for CysH,4N 350.1903;
found 350.1907.

Ph ? 1-Cyclobutyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (31).

BF,
|(; Feed 1: 2.4 mmol chalcone, 1.2 mmol acetophenone, diluted to 2.6 mL with DCE.
Ph™ °N” “Ph  Feed 2: 2.4 mmol HBF,At,0, diluted to 2.6 mL with DCE. Feed 3: 6 mmol amine,
<> diluted to 2.6 mL with EtOH. The product did not precipitate in Et,O. Evaporated and

purified by flash column chromatography (DCM to DCM/Acetone 50/50). The
corresponding chromatographic fraction was obtained as an off-white solid in 33% yield (179 mg,
0.40 mmaol).

'H NMR (400 MHz, CDCls) Ui 7.88 (d, J = 7.2 Hz, 4H), 7.82i 7.78 (m, 4H), 7.60i 7.49 (m, 9H), 5.63
i 552 (m, 1H), 1.87 i 1.74 (m, 2H), 1.32 i 1.14 (m, 4H). **C NMR (101 MHz, CDCl;) 0 157.6,
155.7, 134.4, 134.3, 132.4, 131.8, 130.0, 129.9, 129.6, 128.4, 126.4, 64.5, 33.4, 14.4. °F NMR (377
MHz, CDClI3) U -152.96 (minor), -153.02 (major). HRMS (ESI) m/z: [M]" calcd for C,7H,4N 362.1909;
found 362.1919. These data are consistent with previous literature [5].

Ph B<;) 1-Cyclohexyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (32).
4

/@ Feed 1: 4.8 mmol chalcone, 2.4 mmol acetophenone, diluted to 3 mL with DCE. Feed
Ph  2: 4.8 mmol HBF,ALt,0, diluted to 3 mL with DCE. Feed 3: 12 mmol amine, diluted to
@ 3 mL with EtOH. Obtained as a white solid in 25% yield (292 mg, 0.61 mmol).

'H NMR (400 MHz, DMSO-dg) U 8.45 (s, 2H), 8.28 (d, J = 7.5 Hz, 2H), 7.86 i 7.61
(m, 13H), 4.48 (t, J = 12.1 Hz, 1H), 2.15 (d, J = 11.8 Hz, 2H), 1.56 (d, J = 12.8 Hz, 2H), 1.44 1 1.28
(m, 3H), 0.73 1 0.47 (m, 3H). *C NMR (101 MHz, DMSO-dg) Ui 158.0, 154.1, 134.9, 133.8, 133.3,
131.7, 130.5, 130.3, 129.6, 129.5, 127.8, 72.1, 34.0, 27.0, 25.3. *F NMR (377 MHz, DMSO-dg) U -
148.25 (minor), -148.31 (major). HRMS (ESI) m/z: [M]" calcd for C,gH»sN 390.2216; found 390.2232.

Ph
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Photo-induced polymerization

General procedure for the polymerization in flow

For the polymerization experiments, a home-designhed flow system was used, making use of a
Future Chemistry Flowstart Evo syringe pump, PFA tubing (750 um ID, 2 meters), and a home-
designed, 3D-printed photoreactor [7]. LED strips (24W, 3 metres, emission 450 nm, blue light) were
purchased from Paul Neuhaus and fitted to the 3D-printed case.

0.5 mL of dichloromethane, 0.2 mL of catalyst solution (1ImM in dichloromethane), 0.04 mL of CTA
solution (1M in dichloromethane), and monomer (either 0.19 mL EVE or 0.26 mL IBVE) were added

to an amber flask and stirred for a couple of minutes under inert (N,) atmosphere. The reaction
mixture was then loaded into a syringe and the syringe was place on the syringe-pump. The mixture

was pumped into the photochemical reactor coil and subsequently pushed through the coil with a
secondary syringe containing 5 mL solvent, bot h
time of approximately 15 minutes. At the outlet of the reactor, the reaction mixture is immediately
diluted in 5 mL of chilled THF, resulting in the desired concentration for the SEC analysis and
guenching of the reaction.

Figure S11: Flow setup employed for the polymerization in flow
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Figure S12: Detail of the flow polymerization process
General procedure for the polymerization in batch

0.5 mL of dichloromethane, 0.2 mL of catalyst solution (1mM in dichloromethane), 0.04 mL of CTA
solution (1M in dichloromethane), and monomer (either 0.19 mL EVE or 0.26 mL IBVE) were added
into a clear glass 2 mL crimp-cap vial. The vial was then placed inside the photochemical reactor
(adapted for the accommodation of vials) and stirred at room temperature for 8 hours. After the
reaction, the vials were opened, and the reaction mixture was quenched and diluted in 5 mL of
chilled THF.

Figure S13: Detail of the batch polymerization process
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Control experiments

Control experiments in the absence of catalyst were performed for both monomers and CTA agents
under both batch and flow conditions. Experiments were performed under the same conditions as
those reported in Table 2 in the manuscript, including the same overall concentrations for monomer
and CTA. The results are reported in Table S6 below.

In the absence of photocatalyst, minimum conversion is obtained for all experiments, and an almost
negligible level of polymerization is obtained (M, reported in g/mol).

Table S6: Control experiments for photo-induced polymerization in the absence of photocatalysts.®

OR '‘Bu S 'Bu OR S
S, @m . L

Me S No Photocatalyst
IBVE Z = OEt (CTA1) DCM, rt., R = 'Bu (poly-IBVE)
or EVE Z=NEt,(CTA2) 490 nmblue LED R = Et (poly-EVE)
Batch Flow
Entry CTA
M, D Conv. % M, D Conv. %
IBVE (R = O'Bu)

1 1 344 1.01 8.6 411 1.01 10.4
2 2 405 1.01 5.0 472 1.01 6.2
EVE (R = Et)

3 1 344 1.01 15.5 342 1.01 10.1
4 2 381 1.02 6.6 397 1.01 4.3

% Reactions performed at room temperature in DCM, with 24W 450 nm LED
irradiation. The following molecular equivalents were used: 2000:20
(monomer:CTA). Flow experiments were run for 15 min residence time, and
batch experiments for 8 hours. Polymer properties were obtained from
calibration with poly-styrene standards. M, =g/mol

S28



References

[1] T. Wang, G. Chen, Y.-J. Lu, Q. Chen, Y. Huo, X. Li, Adv. Synth. Catal. 2019, 361, 3886

[2] C. T. F. Salfeena, Basavaraja, K. T. Ashitha, V. P. Kumar, S. Varughese, C. H. Suresh, B. S.
Sasidhar, Chem. Comm. 2018, 54, 12463

[3] S. Ortgies, R. Rieger, K. Rode, K. Koszinowski, J. Kind, C. M. Thiele, J. Rehbein, A. Breder, ACS
Catalysis 2017, 7, 7578

[4] C. H. Basch, J. Liao, J. Xu, J. J. Piane, M. P. Watson, J. Am. Chem. Soc. 2017, 139, 5313

[5] R. Martin-Montero, V. R. Yatham, H. Yin, J. Davies, R. Martin, Org. Lett. 2019, 21, 2947

[6] M. Ociepa, J. Turkowska, D. Gryko, ACS Catalysis 2018, 8, 11362

[7] N. J. W. Straathof, Y. Su, V. Hessel, T. Noél, Nat. Protocols 2016, 11, 10

S29


https://pubs.rsc.org/en/results?searchtext=Author%3AC.%20T.%20Fathimath%20Salfeena
https://pubs.rsc.org/en/results?searchtext=Author%3ABasavaraja
https://pubs.rsc.org/en/results?searchtext=Author%3AK.%20T.%20Ashitha
https://pubs.rsc.org/en/results?searchtext=Author%3AV.%20Praveen%20Kumar
https://pubs.rsc.org/en/results?searchtext=Author%3ASunil%20Varughese
https://pubs.rsc.org/en/results?searchtext=Author%3ACherumuttathu%20H.%20Suresh
https://pubs.rsc.org/en/results?searchtext=Author%3AB.%20S.%20Sasidhar
https://pubs.rsc.org/en/results?searchtext=Author%3AB.%20S.%20Sasidhar

NMR spectra

3.36 HDO
2.54 DMSO

(E)-1,3-bis(4-methoxyphenyl)prop-2-en-1-one

'H-NMR, dg-DMSO, 400 MHz

g 41 & £

~ | 207

9.5 9.0 8.5 8.0 7.5 0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
Q
3
=
@ Q™M < Q=N o o o a
] an 3 83h% ¢ 28 o o
) N 3 k] S ;< M) b
2 R ] RaaY 8 oo 88 e
I | NSO N %
(e}
O g O
MeO OMe
(E)-1,3-bis(4-methoxyphenyl)prop-2-en-1-one
13C-NMR, dg-DMSO, 101 MHz
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S30



W
\
W

Br
(E)-3-(4-bromophenyl)-1-phenylprop-2-en-1-one

/ / 'H-NMR, CDCl3, 400 MHz

g 17

T T T T T T T T T T T T T T

0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

g

< gutenaante o

g EEREEEEELE S

SN\
(0]
OO0
Br
(E)-3-(4-bromophenyl)-1-phenylprop-2-en-1-one
13C.NMR, CDCl3, 101 MHz
" i " " T

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

S31



o 3
g 3
N O
S]
BF,
X
| o,
/ T
2,4,6-triphenylpyrylium
tetrafluoroborate (3)
TH-NMR, dg-DMSO, 400 MHz
& 4 I3
T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)
o
(. S~
i S]
BF,
X
l o,
70
2,4,6-triphenylpyrylium
tetrafluoroborate (3)
13C-NMR, dg-DMSO, 101 MHz
h
' | i |
; Ix“
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S32



O,

BF,4

SAA®

2,4,6-triphenylpyrylium
tetrafluoroborate (3)

X
le,
0

19F-NMR, dg-DMSO, 377 MHz

-148.28
-148.34

<

-140

T
-150

-160

T
-170

-180

T T
-190 -200

-210

-10

T
-20

-30

T T T
-40 -50 -60 -70

T
-80

-90

-100
f1 (ppm)

T T
-110 -120 -130

S33



o

o

8
2 2E88 HERIYBHY 5 2
g BK8% 23R328344 E g
I NP eV

OMe
l ©
BF,
A
B

4-(4-methoxyphenyl)-2,6-diphenylpyrylium
tetrafluoroborate (4)

'H-NMR, d-DMSO, 400 MHz

2.54 DMSO

T T T T T T T T T T T T T T T
1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)
o
[4 NN I
OMe
I ©
BF,
X
e,
070
4-(4-methoxyphenyl)-2,6-diphenylpyrylium
tetrafluoroborate (4)
13C-NMR, dg-DMSO, 101 MHz
| ! - |
L] 0 |
. L AW o |
T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
1 (ppm)

S34



-148.24
148.29

%
OMe
l €]
BF,
A
l o,
70
4-(4-methoxyphenyl)-2,6-diphenylpyrylium
tetrafluoroborate (4)
19F-NMR, dg-DMSO, 377 MHz
A
T T T T T T T T T T T T T T T T T T T T T T T
10 0 10 20 -30 -40 -50 60 -70 -80 -90 -100 -110 ~-120 -130 -140 -150 -160 ~-170 ~-180 -190 -200 -210

f1 (ppm)

S35



2.54 DMSO

A
l o,

4-(4-fluorophenyl)-2,6-diphenylpyrylium
tetrafluoroborate (5)

TH-NMR, dg-DMSO, 400 MHz

2,003
2,027
4.04-1

T T T T T T T T T T T T T T T T T T
1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)
3
=
8§R49% 83335888 13y 2
S®Y Y OTTO SO QG % 0 1 -
5829 20022388 42 ¢
IRy R A
2 588 R
F S SSa o
a 288 o
O AT
S)
BF,
X
l e,
ORA®
4-(4-fluorophenyl)-2,6-diphenyl lium T ) T ) J ) T ) J ) T
( phenyl)-2,6-diphenylpyry 131.5 131.0 1305 130.0 129.5 129.0
tetrafluoroborate (5) f1 (ppm)
13C-NMR, dg-DMSO, 101 MHz
|
|
}' “ i
|
L] |
T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

S36



B v
F
I (€]
BF,
X
l o,
J 70
4-(4-fluorophenyl)-2,6-diphenylpyrylium
tetrafluoroborate (5)
19F.NMR, dg-DMSO, 377 MHz
T T T T T T T T T T T T T T T T T T T
90 -100 -110 ~-120 -130 -140 -150 -160 -170 -180 -190 ~-200 -210

T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80
f1 (ppm)

S37



3.46 HDO
2.54 DMSO

o WM NONTNOO YN
N CebNSSRRRRH R
o g gt ] NRNN

BF,
|\
2
70
4-(4-bromophenyl)-2,6-diphenylpyrylium

tetrafluoroborate (6)

'H-NMR, d¢-DMSO, 400 MHz

A
g & 449
s 4 BER
<& S SRS
T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
o
2
=
© o NOWLNYT OO - a
.- 580388 b 0
S SEEEEEE g S
5 9 aManany a e
‘ ‘ =S e
Br
l ©
BF,4
X
B
¢
4-(4-bromophenyl)-2,6-diphenylpyrylium
tetrafluoroborate (6)
13C-NMR, dg-DMSO, 101 MHz
|
|
| P “ |
! L
T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S38



148.24
148.29

<

Br
l €]
BF,
X
lo,

SAA®
4-(4-bromophenyl)-2,6-diphenylpyrylium

tetrafluoroborate (6)

19F-NMR, dg-DMSO, 377 MHz

T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 %0 -100 -110 -120 -130 ~-140 -150 -160 -170 -180 -190 -200 -210

f1 (ppm)

S39



OSWa 52

OQH Z¥v'e

69°L
7L
7we
e
€LL
€LL
vLL
SLL
wL
v8L
98°L
06°L
WL
v6'L
w8
98
7e
ws
€8
vL8
vL'8
SL'8
SL'8
9,8
L8
L8
8.8
8,8
648
6T°6

\:

/
4

F

2,4-bis(4-fluorophenyl)-6-phenylpyrylium

tetrafluoroborate (7)

'H-NMR, d¢-DMSO, 400 MHz

Y
1T
10T

00T
Feov

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10.5

NSt 0t

TLSTT ~
8'STT—

20811 ~_
60'8TT —
YT —
1e811 "

STt
18'STT /
°0°8TT
60°8TT
vT'8IT
TE8IT

9s9z1
64921
9L'6TT
€6°'62T
96621
00°0€T
08°0€T
68°ZET
66°CET
8TPET
LTPET
T0'9ET

99'b91 /
82591

Lr9eT &
£6'89T ~
€2'891 *

0001 \
90,1

F

S}

BF4

119.0 118.5 118.0 117.5 117.0 116.5 116.0 115.5
f1 (ppm)

.

®

2,4-bis(4-fluorophenyl)-6-phenylpyrylium

9L'97T ~
6,921~

9L°6CT
£€6'6CT ”
96°6CT “
00°0€T

080T —

tetrafluoroborate (7)

13C-NMR, dg-DMSO, 101 MHz

131.0130.5130.0129.5129.0 128.5 128.0 127.5 127.0 126.5

f1 (ppm)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

00

S40



0€'8pT- v

YT8pT-

LE°T0T-
S€'C0T-
S€C0T-
€€720T-
zezor-
TEC0T-
627201~
8z°z0T-
£T°C0T-
£2°20T-
vz'eot-
jZard sy
ceeor-

F

2,4-bis(4-fluorophenyl)-6-phenylpyrylium

tetrafluoroborate (7)

19F-NMR, dg-DMSO, 377 MHz

LETO0T-
SEC0T-
SE°20T-
£€720T-
EC0T-
T€°20T-
62°20T- —%
LIardusd
Lzeor-
Lz°zot-
iZardus
vzt~
zzeor-

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

T
-90

-30 -50

-10

S41



3.37 HDO
2.54 DMSO

28800 a8 g8
PR R -
NV \ s

OMe

/I > oF,

B
@®_
O ° O
MeO OMe

2,4,6-tris(4-methoxyphenyl)pyrylium
tetrafluoroborate (8)
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2-([1,1"-biphenyl]-4-yl)-4,6-diphenylpyrylium

tetrafluoroborate (9)

TH-NMR, dg-DMSO, 400 MHz
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2-([1,1"-biphenyl]-4-yl)-4,6-diphenylpyrylium
tetrafluoroborate (9)
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tetrafluoroborate (10)

13C-NMR, dg-DMSO, 101 MHz
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4-(4-fluorophenyl)-2-(4-methoxyphenyl)-6-phenylpyrylium

tetrafluoroborate (11)

"H-NMR, dg-DMSO, 400 MHz

=10e

e

Fece

»S0T
Tsee
R
101
01

0.5

1.5 1.0

2.0

100 95 9.0 85 8.0 7.5 7.0 65 6.0 55 50 45 40 3.5 3.0 2.5
f1 (ppm)

10.5

1.0

OSWA S+t

1748 —

0S'vIT
S8PIT V

85°€9T N

81°99T
9'89T ”

TS69T &
S6°0LT —
ETTLT 7

MeO

4-(4-fluorophenyl)-2-(4-methoxyphenyl)-6-phenylpyrylium

tetrafluoroborate (11)

13C-NMR, dg-DMSO, 101 MHz

T T T T T T T T
180 170 160 150 140 130 120 110 100
f1 (ppm)

T
190

00

S48



-148.24
148.29

|

F
‘ o
BF,
X
o
o]

MeO' i

4-(4-fluorophenyl)-2-(4-methoxyphenyl)-6-phenylpyrylium
tetrafluoroborate (11)

19F.NMR, d¢-DMSO, 377 MHz
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19F.NMR, d¢-DMSO, 377 MHz
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2-(4-chlorophenyl)-4-(4-fluorophenyl)-6-phenylpyrylium

tetrafluoroborate (14)

'H-NMR, dg-DMSO, 400 MHz
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