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General Information

All the reactions were carried out in oven-dried glassware under inert atmosphere. All the
anhydrous solvents and commercially available chemicals were purchased and used without
further purification. Thin layer chromatography (TLC) were performed on Merck 60 F254
precoated silica gel (0.2 mm thickness) to monitor the reactions. TLC were visualized
through irradiation with UV light at 254 nm and/or by staining with p-anisaldehyde or basic
solution of potassium permanganate. Flash column chromatography was performed to purify
the products with distilled technical grade solvents using silica gel 60 (40-60 um). High
resolution mass spectrometry was recorded on a Waters Q-Tof premier™ machine. 'H and
BC-NMR spectra were recorded on Bruker 400MHz and 500MHz NMR spectrometers. For
'H-NMR spectra, the chemical shifts are reported as & in ppm (parts per million), calibrated
to the peak of CHCI; residue (8 7.26, singlet) and the coupling constants (J) are reported in
Hz. Peak multiplicities are reported as follows: s (singlet); d (doublet); t (triplet); q (quartet);
dd (doublet of doublet); dt (doublet of triplet); m (multiplet). For *C-NMR spectra the
chemical shifts are also reported as & in ppm (parts per million), calibrated to the peak of
CHClI; residue (8 77.00, triplet). All the reactions were irradiated with blue light using 34W

Blue LEDs 150 made by Kessil.
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1. Catalytic phosphonium ylide addition to electron rich alkenes

To an oven dried 8 ml vial was charged with 9-mesityl-10-methylacridinium
tetrafluoroborate (5 mol %), Hantzsch ester (1.2 equiv.) and ylide substrate (0.1 mmol). The
mixture was dissolved in anhydrous DCM (0.025 M), followed by the addition of thiophenol
(10 mol %) and alkene substrate (0.3 mmol). The reaction mixture was subsequently
degassed by freeze-pump-thaw technique (three cycles). The reaction vial was then irradiated
by using 34W Kessil Blue LEDs (10 cm distance to the light source) and the surroundings
temperature was cooled by using USB powered cooling fan. After 12 hours, reaction mixture

was concentrated and purified by flash column chromatography (ethyl acetate : hexane).
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2. Synthesis of deuterated Hantzsch esters

(a) 1-deuterated diethyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

EtO,C CO,Et
T X
N

D
Compound a was synthesized according to the reported literature procedure.' In an oven
dried round bottom flask, diethyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (0.25
g, 0.98 mmol) and CD3;0OD (3 ml) were mixed and stirred overnight under argon atmosphere.
The solvent was evaporated and the desired compound was obtained as a pale green solid
(0.24 g, 96%).
'H NMR (400 MHz, CDCl3): 8 4.16 (q, J = 7.2 Hz, 4H), 3.26 (s, 2H), 2.19 (s, 6H), 1.28 (t, J

~ 6.8 Hz, 6H).

(b) 4,4-dideuterio-2,6-dimethyl-3,5-dicarbethoxy-1,4-dihydropyridine

EtOZC;Df%:OZEt
|

k

Compound b was synthesized according to the reported literature procedure.” An oven
dried round bottom flask was charged with ethyl acetoacetate (1.6 ml, 12.48 mmol, 4 equiv.),
dy-paraformaldehyde (0.1 g, 3.12 mmol, 1 equiv.), ammonium acetate (0.48 g, 6.24 mmol, 2
equiv.) and water (6.5 ml), then the mixture was heated at 86 °C. After 3 hours, the reaction
mixture was allowed to cool down to room temperature and filtered. The precipitate was
dried in vacuo to afford the desired compound as yellow solid (0.4 g, 50%).
'"H NMR (400 MHz, CDCls): & 5.13 (s, 1H), 4.16 (q, J = 7.2 Hz, 4H), 2.19 (s, 6H), 1.28 (t, J

= 6.8Hz, 6H).

(c) 1,4,4-trideuterio-2,6-dimethyl-3,5-dicarbethoxy-1,4-dihydropyridine
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Et0,c °><2_co,Et
|
N

D

Compound ¢ was synthesized by following the reported literature procedure.' In an oven
dried round bottom flask compound b (0.1g, 0.39 mmol) and CD;0D (1 ml) were mixed and
stirred for overnight under argon atmosphere. The solvent was evaporated and the desired
compound was obtained as a pale green solid (0.096 g, 97%).

'H NMR (500 MHz, CDCls):  4.16 (q, J = 7.5 Hz, 4H), 2.19 (s, 6H), 1.28 (t, J = 7.0 Hz,

6H).
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3. Solvent evaluation

o 5 mol % catalyst,

N 10 mol % co-catalyst,
~PPhs ©/\ 1.2 equiv. hydride donor
solvent, rt, 12 hr, O

34W blue-LEDs

Entry | Photocatalyst Co-catalyst  Hydride Donor Solvent (conc.) NMR Yields
1 Mes-Acr-Me" PhSH Hantzsch ester DCM (0.1 M) 57%
2 Mes-Acr-Ph” PhSH Hantzsch ester DCM (0.1 M) 49%
3 Mes-Acr-Me" PhSH Hantzsch ester DCE (0.1 M) 10%
4 Mes-Acr-Me" PhSH Hantzsch ester CHCIl; (0.1 M) 54%
5 Mes-Acr-Me" PhSH Hantzsch ester MeCN (0.1 M) -

6 Mes-Acr-Me" PhSH Hantzsch ester THF (0.1 M) -

7 Mes-Acr-Me" PhSH Hantzsch ester Dioxane (0.1 M) -

8 Mes-Acr-Me" PhSH Hantzsch ester DMSO (0.1 M) -

9 Mes-Acr-Me" PhSH Hantzsch ester MeOH (0.1 M) 41%
10 Mes-Acr-Me" PhSH Hantzsch ester DME (0.1 M) -

11 Mes-Acr-Me" PhSH Hantsch ester PhCF; (0.1 M) -
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4. TEMPO Trapping Experiment

To an oven dried 8 ml vial was charged with 9-mesityl-10-methylacridinium
tetrafluoroborate (1 equiv.), Hantzsch ester (1.2 equiv.), chloro substituted ylide substrate 1b
(0.05 mmol) and TEMPO (1.2 equiv.). The mixture was dissolved in anhydrous DCM (0.025
M), followed by the addition of thiophenol (5 mol%) and alkene substrate (0.3 mmol). The
reaction mixture was subsequently degassed by freeze-pump-thaw technique (three cycles).
The reaction vial was then irradiated by using 34W Kessil Blue LEDs (10 cm distance to the
light source) and the surroundings temperature was cooled by using USB powered cooling
fan. After 8 hrs the blue LEDs was turned off and the reaction mixture was taken for mass

spectrometry analysis (using MeOH solvent, ESI method).
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T: ITMS + ¢ ESI sid=35.00 Full ms [50.00-2000.00

100 279.24]  PhsPO
- [M+H]*
95
90
85 0
80 /©)K¢PPh3
, cl

M+H]*

Relative Abundance
4y
o

196.12
E 201.14 o
= PPhj
40 326.39 !
% 517.39 Cl “N
262.25 i o
o 365.35
25 312.36
X +
534.53 [M+H]
. 178.09
15
o
10 150.06 . 430.47 . T
122.03 503.4
> 108.00 399.40 43642 00348
0
100 150 200 250 300 350 400 450 500 550 600 650 700

miz

Figure 1. Analysis of mass spectrum of the reaction mixture with TEMPO scavenger
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Figure 2. Comparison of mass spectra of the reaction mixture with and without TEMPO

scavenger
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5. Synthesis of Deuterium Labelled Ylide (1b)

o) o o_ .
Br PPh;  D,O:THF (2:1) PPhs
PPhj3, Toluene Br - - g Br
R 50 °C, 2 h D
cl cl cl
o)
2 N NaOH /©)\fpph3
D,0:MeOH (1:1) cl D
1b

Compound 1b was synthesized according to the reported literature.” In an oven dried
round bottom flask 2-bromo-4'-chloroacetophenone (0.5 g, 2.14 mmol) was dissolved in
toluene (15 ml), then triphenylphosphine (0.56 g, 2.14 mmol) was added to it and stirred for
overnight under argon atmosphere. The white phosphonium salt was filtered and washed with
diethyl ether and dried under vacuum. Dried phosphonium salt was dissolved in D,O : THF
(2:1) and heated at 50 °C for 2 hours. Then the solution was cooled to room temperature and
the solvent was evaporated in vacuum. Then the deuterated phosphonium salt was dissolved
in D,O : MeOH (1:1) and 2 N NaOH solution was added dropwise and stirred for 10 minutes.
The reaction mixture was extracted with DCM and the organic layer was extracted with
saturated NaCl solution. Then the organic layer was dried with anhydrous sodium sulfate and
evaporated to dryness. The desired compound 1b was obtained as white solid.

'H NMR (500 MHz, CDCL3): & 7.89 (d, J = 8.05 Hz, 2H), 7.72-7.68 (m, 6H), 7.58-7.55 (m,

3H), 7.49-7.46 (m, 6H), 7.30 (d, = 8.1 Hz, 2H).
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6. Fluorescence Quenching Studies

Fluorescence quenching studies were performed on RF-5301PC Spectro-fluorophotometer.
The experiments were carried out by mixing a 5x10* M solution of 9-mesityl-10-
phenylacridinium (Mes-Acr -Me) tetrafluoroborate in degased dichloromethane with varoius
amount of quencher in quartz cuvette. All the solutions were irradiated at A = 455 nm and the

emission intensity at A = 504 nm was observed.

a. Stern-Volmer Quenching Studies with Alkene

Increasing amounts of alkene were added to a solution of 9-mesityl-10-phenylacridinium
(Mes-Acr'-Me) tetrafluoroborate in dichloromethane. After each addition, the absorption and

emission spectrum of the solution were recorded.

Emission intensity

T T T T T T
450 500 550 600 650 700 750
Wavelength (nm)

Figure 3. Emission spectrum of Mes-Acr -Me while changing the concentration of styrene.

b. Stern-Volmer Quenching Studies with Ylide

Increasing amounts of alkene were added to a solution of 9-mesityl10-phenylacridinium
(Mes-Acr'-Me) tetrafluoroborate in dichloromethane. After each addition, the absorption and

emission spectrum of the solution were recorded.
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Figure 4. Emission spectrum of Mes-Acr -Me while changing the concentration of ylide 1b.

c. Stern-Volmer Quenching Studies with Hantzsch Ester

Increasing amounts of alkene were added to a solution of 9-mesityll0-phenylacridinium
(Mes-Acr -Me) tetrafluoroborate in dichloromethane. After each addition, the absorption and

emission spectrum of the solution were recorded.

——0.00M
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Figure 5. Emission spectrum of Mes-Acr'-Me while changing the concentration of Hantzsch

ester.

d. Stern-Volmer Quenching Studies with Thiol

Increasing amounts of alkene were added to a solution of 9-mesityll0-phenylacridinium
(Mes-Acr'-Me) tetrafluoroborate in dichloromethane. After each addition, the absorption and

emission spectrum of the solution were recorded.
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Figure 6. Emission spectrum of Mes-Acr'-Me while changing the concentration of

thiophenol.
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Figure 7. Overall Stern-Volmer plot.
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7. Characterization of compounds

Compound 4.

)?\/\/©/OMG
/\O

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
ethyl 2-(triphenyl-A5-phosphaneylidene)acetate (34.8 mg, 0.1 mmol, 1 equiv.) and 4-
methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for
12 hrs. Purification by flash column chromatography gave compound 4 as a colourless oil
(18.7 mg, 84%).

'H-NMR (400 MHz, CDCls): & 7.09 (d, J = 8.6 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 4.12 (q, J
= 7.1 Hz, 2H), 3.78 (s, 3H), 2.59 (t, J = 7.4 Hz, 2H), 2.30 (t, J = 7.4 Hz, 2H), 1.91 (quint, J =
7.7 Hz, 2H), 1.25 (t, J = 7.1 Hz, 3H).

BC-NMR (100 MHz, CDCl3): & 173.7, 158.0, 133.6, 129.5, 113.9, 60.3, 55.3, 34.3, 33.7,
26.9, 14.3.

HRMS: m/z for C3H,30; [M+H]" calculated 223.1334, found 223.1335.

Spectra matches with reported literature.*

Compound 5.

3 oUdl

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
tert-butyl 2-(triphenyl-A’-phosphaneylidene)acetate (37.6 mg, 0.1 mmol, 1 equiv.) and 4-

methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for
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12 hrs. Purification by flash column chromatography furnished compound 5 as a colourless
oil (15.5 mg, 62%).

'"H-NMR (500 MHz, CDCls): & 7.09 (d, J = 8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 3.78 (s,
3H), 2.57 (t, J = 7.5 Hz, 2H), 2.21 (t, J = 7.4 Hz, 2H), 1.86 (quint, J = 7.6 Hz, 2H), 1.44 (s,
9H).

BC-NMR (100 MHz, CDCls): & 173.1, 158.0, 133.9, 129.5, 113.9, 80.2, 55.4, 35.0, 34.3,
28.2,27.1.

HRMS: m/z for C15sH»,0; [M+H]Jr calculated 251.1647, found 251.1641.

Spectra matches with reported literature.’

Compound 6.
w
e

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
benzyl 2-(triphenyl-A’-phosphaneylidene)acetate (41.0 mg, 0.1 mmol, 1 equiv.) and styrene
(34.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for 12 hrs.
Purification by flash column chromatography furnished compound 6 as a colourless oil (18.1
mg, 71%).

'H-NMR (400 MHz, CDCl3): & 7.38-7.30 (m, 5H), 7.28-7.25 (m, 2H), 7.20-7.14 (m, 3H),
5.11 (s, 2H), 2.64 (t, J = 7.4 Hz, 2H), 2.38 (t, J = 7.4 Hz, 2H), 1.97 (quint, J = 7.7 Hz, 2H).
BBC-NMR (125 MHz, CDCLy): & 173.4, 141.4, 136.2, 128.7, 128.6, 128.5, 128.3, 126.1, 66.3,
35.2,33.7, 26.6.

HRMS: m/z for C;7H30, [MJrH]+ calculated 255.1385, found 255.1384.

Spectra matches with reported literature.®

Compound 7.
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@mw

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
benzyl 2-(triphenyl-A’-phosphaneylidene)acetate (41.0 mg, 0.1 mmol, 1 equiv.) and 4-
methoxystyrene (39.9 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for
12 hrs. Purification by flash column chromatography furnished compound 7 as a colourless
oil (22.2 mg, 78%).

'H-NMR (400 MHz, CDCls): & 7.38-7.30 (m, 5H), 7.07 (d, J = 8.5 Hz, 2H), 6.81 (d, J = 8.6
Hz, 2H), 5.11 (s, 2H), 3.78 (s, 3H), 2.58 (t, J = 7.4 Hz, 2H), 2.36 (t, J = 7.4 Hz, 2H), 1.94
(quint, J =7.6 Hz, 2H).

BC-NMR (125 MHz, CDCly): & 173.5, 158.0, 136.2, 133.5, 129.5, 128.7, 128.3, 113.9, 66.3,
55.4,34.3,33.7,26.8.

HRMS: m/z for C;sH»¢03 [MJrH]+ calculated 285.1491, found 285.1494.

Compound 8.

0]

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
3,3-dimethyl-1-(triphenyl-A’-phosphaneylidene)butan-2-one (36.0 mg, 0.1 mmol, 1 equiv.)
and styrene (34.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for 12
hrs. Purification by flash column chromatography furnished compound 8 as a colourless oil

(9.8 mg, 48%).
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'H-NMR (500 MHz, CDCls): § 7.29-7.26 (m, 2H), 7.19-7.16 (m, 3H), 2.60 (t, J = 7.4 Hz,
2H), 2.49 (t, J = 7.2 Hz, 2H), 1.89 (quint, J = 7.3 Hz, 2H), 1.11 (s, 9H).

BC-NMR (125 MHz, CDCls): & 215.9, 142.0, 128.6, 128.4, 126.0, 44.2, 35.7, 35.3, 26.5,
25.5.

HRMS: m/z for C4H0 [M+H]" calculated 205.1592, found 203.1590.

Spectra matches with reported literature.”

Compound 9.

oM
o e

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
3,3-dimethyl-1-(triphenyl-A’-phosphaneylidene)butan-2-one (36.0 mg, 0.1 mmol, 1 equiv.)
and 4-methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue
LEDs for 12 hrs. Purification by flash column chromatography furnished compound 9 as a
colourless oil (13.8 mg, 59%).

'H-NMR (500 MHz, CDCls): & 7.08 (d, J = 8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 3.78 (s,
3H), 2.54 (t, J = 7.4 Hz, 2H), 2.48 (t, J = 7.1 Hz, 2H), 1.85 (quint, J = 7.3 Hz, 2H), 1.11 (s,
9H).

BC-NMR (125 MHz, CDCL): & 215.9, 157.9, 134.1, 129.4, 113.9, 55.4, 44.2, 35.7, 34.4,
26.5,25.7.

HRMS: m/z for C;5H,,0, [M+H]" calculated 235.1698, found 235.1699.

Compound 10.

0
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Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.),
3,3-dimethyl-1-(triphenyl-A’-phosphaneylidene)butan-2-one (36.0 mg, 0.1 mmol, 1 equiv.)
and 4-methylstyrene (39.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs
for 12 hrs. Purification by flash column chromatography furnished compound 10 as a
colourless oil (10.7 mg, 49%).
'H-NMR (400 MHz, CDCls): § 7.09-7.05 (m, 4H), 2.56 (t, J = 7.4 Hz, 2H), 2.49 (t, J = 7.1
Hz, 2H), 2.31 (s, 3H), 1.87 (quint, J = 7.3 Hz, 2H), 1.11 (s, 9H).
BC-NMR (100 MHz, CDCl3): & 215.9, 138.9, 135.4, 129.1, 128.4, 44.2, 35.8, 34.9, 26.5,
25.6,21.1.
HRMS: m/z for C;sH»O [M+H]" calculated 219.1749, found 219.1751.
Compound 11.

i
A
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and styrene (34.5 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs
for 12 hrs. Purification by flash column chromatography furnished compound 11 as a white
solid (18.6 mg, 72%).
'"H-NMR (500 MHz, CDCl3): 6 7.85 (d, J = 8.2 Hz, 2H), 7.41 (d, J = 8.2 Hz, 2H), 7.29 (t, J =
7.5 Hz, 2H), 7.21-7.19 (m, 3H), 2.94 (t, J = 7.2 Hz, 3H), 2.72 (t, J = 7.5 Hz, 2H), 2.08 (quint,
J=7.3 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 198.9, 141.6, 169.5, 135.4, 129.5, 129.0, 128.6, 128.5,
126.1,37.7,35.2,25.7.
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HRMS: m/z for C¢H;5C10 [M+H]" calculated 259.0890, found 259.0891.
Spectra matches with reported literature.®
Compound 12.

i
A
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and 4-methylstyrene (39.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 12
as a white solid (20.7 mg, 76%).
'H-NMR (500 MHz, CDCl3): & 7.84 (d, J = 8.5 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 7.09 (s,
4H), 2.93 (t, J = 7.2 Hz, 2H), 2.67 (t, J = 7.4 Hz, 2H), 2.32 (s, 3H), 2.05 (quint, J = 7.5 Hz,
2H).
BC-NMR (125 MHz, CDCls): & 199.0, 139.4, 138.5, 135.6, 135.4, 129.5, 129.2, 128.9,
128.5,37.7,34.7,25.8, 21.1.
HRMS: m/z for C7H;7C10 [M+H]" calculated 273.1046, found 273.1043.

Compound 13.

oM
S Sen
Cl

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1

equiv.) and 4-methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by

17 |Page



Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 13
as a white solid (24.8 mg, 86%).
'H-NMR (500 MHz, CDCls): & 7.84 (d, J = 8.6 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 7.10 (d, J
= 8.5 Hz, 2H), 6.83 (d, J = 8.5 Hz, 2H), 3.79 (s, 3H), 2.92 (t, J = 7.2 Hz, 2H), 2.65 (t, J = 7.4
Hz, 2H), 2.03 (quint, J = 7.4 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 199.0, 158.0, 139.4, 135.4, 133.6, 129.6, 129.5, 128.9,
113.9, 55.3,37.7, 34.3, 25.9.
HRMS: m/z for C;7H;Cl0, [M+H]" calculated 289.0995, found 289.0998.
Compound 14.

o O Cl
Cl O
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and 4-chlorostyrene (36.0 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue
LEDs for 12 hrs. Purification by flash column chromatography furnished compound 14 as a
colourless oil (16.4 mg, 56%).
'H-NMR (500 MHz, CDCls): & 7.85 (d, J = 8.6 Hz, 2H), 7.42 (d, J = 8.5 Hz, 2H), 7.25 (d, J
= 8.2 Hz, 2H), 7.12 (d, J= 8.3 Hz, 2H), 2.92 (t, J = 7.2 Hz, 2H), 2.67 (t, J = 7.5 Hz, 2H), 2.04
(quint, J = 7.4 Hz, 2H).
BBC-NMR (125 MHz, CDCls): § 198.7, 140.1, 139.6, 135.3, 129.9, 129.5, 129.0, 128.6, 37.5,
34.5,25.5.
HRMS: m/z for C;6H4Cl,0O [MJrH]+ calculated 293.0500, found 293.0502.

Compound 15.
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O O
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(benzofuran-2-yl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (42.1 mg, 0. mmol, 1
equiv.) and styrene (34.5 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs
for 12 hrs. Purification by flash column chromatography furnished compound 15 as a yellow
solid (9.3 mg, 35%).
'H-NMR (500 MHz, CDCL3): 6 7.69 (d, J = 7.8 MHz, 1H), 7.57 (dd, J = 8.4, 0.6 Hz, 1H),
7.48-7.44 (m, 2H), 7.32-7.28 (m, 3H), 7.22-7.19 (m, 3H), 2.97 (t, J = 7.3 Hz, 2H), 2.74 (t, J =
7.4 Hz, 2H), 2.12 (quint, J = 7.6 Hz, 2H).
BC-NMR (125 MHz, CDCly): § 191.3, 155.7, 152.7, 141.6, 128.6, 128.5, 128.3, 127.1,
126.1, 124.0, 123.3, 112.7, 112.6, 38.2. 35.2, 25.7.
HRMS: m/z for CgH;40, [M+H]" calculated 265.1229, found 265.1231.
Compound 16.
g
O
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-fluorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (39.8 mg, 0.1 mmol, 1
equiv.) and styrene (34.5 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs

for 12 hrs. Purification by flash column chromatography furnished compound 16 as a white

solid (14.8 mg, 61%).
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'H-NMR (500 MHz, CDCl3): & 7.94 (t, J = 6.9 Hz, 2H), 7.30 (t, J = 7.5 Hz, 2H), 7.20 (d, J =
7.1 Hz, 3H), 7.11 (t, J = 8.4 Hz, 2H), 2.94 (t, J = 7.2 Hz, 2H), 2.72 (t, J = 7.5 Hz, 2H), 2.08
(quint, J = 7.4 Hz, 2H).

BC-NMR (125 MHz, CDCls): & 198.6, 165.8 (d, Jcr = 253.0 Hz), 141.7, 133.5, 130.7 (d, Jc
=9.0 Hz), 128.6 (t, Jcr = 8.0 Hz), 126.1, 115.7 (d, Jcr = 22.0 Hz), 37.7, 35.2, 25.7.

HRMS: m/z for C¢H;sFO [M+H]" calculated 243.1185, found 243.1186.

Spectra matches with reported literature.®

Compound 17.

OM
SOYN
e

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-fluorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (39.8 mg, 0.1 mmol, 1
equiv.) and 4-methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 16
as a white solid (17.7 mg, 65%).

'H-NMR (400 MHz, CDCls): & 7.95-7.92 (m, 2H), 7.11 (t, J = 7.4 Hz, 4H), 6.83 (d, J = 8.6
Hz, 2H), 3.79 (s, 3H), 2.93 (t, J = 7.2 Hz, 2H), 2.66 (t, J = 7.3 Hz, 2H), 2.04 (quint, J = 6.9
Hz, 2H).

BC-NMR (100 MHz, CDCls): & 198.7, 165.8 (d, Jcr = 253.0 Hz), 158.0, 133.6 (d, Jcr =
15.0 Hz), 130.7 (d, Jcr = 9.0 Hz), 129.5, 115.7 (d, Jcr = 21.0 Hz), 113.9, 55.4, 37.6, 34.3,
26.0.

HRMS: m/z for C;7H7FO, [MJrH]+ calculated 273.1291, found 243.1288.

Compound 18.
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Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(adamantan-1-yl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (43.9 mg, 0.1 mmol, 1
equiv.) and styrene (34.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs
for 12 hrs. Purification by flash column chromatography furnished compound 18 as a
colourless oil (17.5 mg, 62%).

'H-NMR (500 MHz, CDCl3): & 7.29-7.26 (m, 2H), 7.19-7.16 (m, 3H), 2.59 (t, J = 7.2 Hz,
2H), 2.45 (t, 7.2 Hz, 2H), 2.03 (br, 3H), 1.87 (quint, J = 7.3 Hz, 2H), 1.78-1.66 (m, 12 H).
BC-NMR (125 MHz, CDCl3): & 215.6, 142.0, 128.6, 128.4, 125.9, 46.4, 38.3, 36.7, 35.4,
35.3,28.1,25.2.

HRMS: m/z for C,0H,60 [MJrH]+ calculated 283.2062, found 283.2063.

Compound 19.

OMe

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(adamantan-1-yl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (43.9 mg, 0.1 mmol, 1
equiv.) and 4-methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 19
as a colourless oil (18.8 mg, 60%).

'H-NMR (400 MHz, CDCls): & 7.08 (d, J = 8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 3.78 (s,

3H), 2.53 (t, J = 7.4 Hz, 2H), 2.43 (t, J = 7.1 Hz, 2H), 2.02 (br, 3H), 1.87-1.65 (m, 14H).
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BC-NMR (100 MHz, CDCL): & 215.6, 157.9, 134.1, 129.4, 113.8, 55.4, 46.4, 38.4, 36.7,
35.2,34.4,28.1,25.5.
HRMS: m/z for C,;Hy30, [M+H]" calculated 313.2168, found 313.2170.

Compound 20.

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(adamantan-1-yl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (43.9 mg, 0.1 mmol, 1
equiv.) and 4-methylstyrene (39.5 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 20
as a colourless oil (15.7 mg, 53%).
'H-NMR (500 MHz, CDCls): § 7.09-7.05 (m, 4H), 2.55 (t, J = 7.4 Hz, 2H), 2.44 (t, J = 7.1
Hz, 2H), 2.31 (s, 3H), 2.02 (br, 3H), 1.85 (quint, J = 7.3 Hz, 2H), 1.78-1.66 (m, 12H).
BC-NMR (125 MHz, CDCls): & 215.6, 138.9, 135.3, 129.1, 128.4, 46.4, 38.4, 36.7, 35.3,
34.9,28.1,25.4,21.1.
HRMS: m/z for C,;H,30 [MJrH]+ calculated 297.2218, found 297.2221.
Compound 21.

L
MeO O
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-methoxyphenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (41.1 mg, 0.1 mmol, 1

equiv.) and styrene (34.5 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs
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for 12 hrs. Purification by flash column chromatography furnished compound 21 as a
colourless oil (16.1 mg, 63%).
'"H-NMR (500 MHz, CDCl3): & 7.90 (d, J = 8.9 Hz, 2H), 7.29 (t, J = 7.6 Hz, 2H), 7.21-7.18
(m, 3H), 6.91 (d, J = 8.9 Hz, 2H), 3.86 (s, 3H), 2.93 (t, J = 7.2 Hz, 2H), 2.71 (t, J = 7.4 Hz,
2H), 2.07 (quint, J = 7.5 Hz, 2H).
B3C- NMR (125 MHz, CDCls): & 198.8, 163.5, 141.9, 130.4, 130.2, 128.6, 128.5, 126.0,
113.8, 55.5, 37.5, 35.4, 26.0.
HRMS: m/z for C7H,30, [M+H]" calculated 255.1385, found 255.1382.
Spectra matches with reported literature.’
Compound 22.

i L
MeO O
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-methoxyphenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (41.1 mg, 0.1 mmol, 1
equiv.) and 4-methylstyrene (39.5 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 22
as a white solid (17.7 mg, 66%).
'H-NMR (400 MHz, CDCl3): & 7.91 (d, J = 6.5 Hz, 2H), 7.10 (s, 4H), 6.91 (d, J = 8.9 Hz),
3.87 (s, 3H), 2.92 (t, J = 7.3 Hz, 2H), 2.67 (t, J = 7.3 Hz, 2H), 2.32 (s, 3H), 2.05 (quint, J =
7.5 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 198.9, 163.4, 138.8, 135.4, 130.4, 130.3, 129.1, 128.5,
113.8,55.5,37.5, 34.9, 26.1, 21.1.
HRMS: m/z for C;gH»00, [MJrH]+ calculated 269.1542, found 269.1535.
Compound 23.
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SV
MeO

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-methoxyphenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (41.1 mg, 0.1 mmol, 1
equiv.) and 4-methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 23
as a white solid (20.2 mg, 71%).
'H-NMR (500 MHz, CDCls): & 7.90 (d, J = 8.9 Hz, 2H), 7.11 (d, J = 8.6, 2H), 6.91 (d, J =
8.9 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 3.86 (s, 3H), 3.79 (s, 3H), 2.90 (t, J = 7.3 Hz, 2H), 2.65
(t, J=7.4 Hz, 2H), 2.03 (quint, J = 7.5 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 198.9, 163.4, 157.9, 133.9, 130.4, 130.3, 129.5, 125.4,
113.9, 113.8, 55.5, 55.4,37.4, 34.4, 26.3.
HRMS: m/z for CgH»03 [M+H]" calculated 285.1491, found 285.1496.
Spectra matches with reported literature.”
Compound 24.

S
&
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
phenyl-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (38.1 mg, 0.1 mmol, 1 equiv.) and
styrene (34.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for 12 hrs.
Purification by flash column chromatography furnished compound 24 as a white solid (14.2

mg, 63%).
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'H-NMR (500 MHz, CDCls): & 7.93 (d, J = 7.1 Hz, 2H), 7.55 (t, J = 7.4 Hz, 1H), 7.45 (t, J =
7.8 Hz, 2H), 7.29 (t, J = 7.7 Hz, 2H), 7.22-7.19 (m, 3H), 2.98 (t, J = 7.3 Hz, 2H), 2.73 (t, J =
7.4 Hz, 2H), 2.09 (quint, J = 7.5 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 200.2, 141.8, 137.1, 133.0, 128.6, 128.6, 128.5, 128.1,
126.0, 37.8, 35.3, 25.8.
HRMS: m/z for C;cH 60 [M+H]+ calculated 225.1274, found 225.1271.
Spectra matches with reported literature. "
Compound 25.

G
&
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
phenyl-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (38.1 mg, 0.1 mmol, 1 equiv.) and 4-
methylstyrene (39.5 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for 12
hrs. Purification by flash column chromatography furnished compound 25 as a colourless oil
(17.9 mg, 75%).
'H-NMR (500 MHz, CDCl3): & 7.92 (d, J = 7.2 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 7.45 (t, J =
7.6 Hz, 2H), 7.10 (s, 4H), 2.97 (t, J = 7.3 Hz, 2H), 2.68 (t, J = 7.4 Hz, 2H), 2.32 (s, 3H), 2.06
(quint, J =7.5 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 200.3, 138.7, 137.1, 135.5, 133.0, 129.2, 128.6, 128.5,
128.1,37.8,34.8,25.9, 21.1.
HRMS: m/z for C;7H;50 [MJrH]+ calculated 239.1430, found 239.1433.
Spectra matches with reported literature. "'

Compound 26.
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&
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
phenyl-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (38.1 mg, 0.1 mmol, 1 equiv.) and 4-
acetoxystyrene (45.9 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for
12 hrs. Purification by flash column chromatography furnished compound 26 as a white solid
(17.5 mg, 62%).
'"H-NMR (400 MHz, CDCl3): & 7.92 (d, J = 9.3 Hz, 2H), 7.55 (t, J = 9.1 Hz, 1H), 7.45 (t, J =
9.8 Hz, 2H), 7.20 (d, J = 10.4, 2H), 7.00 (d, J = 10.5 Hz, 2H), 2.98 (t, J = 9.0 Hz, 2H), 2.71
(t, J=9.2 Hz, 2H), 2.29 (s, 3H), 2.07 (quint, J = 9.4 Hz, 2H).
BC-NMR (125 MHz, CDCls): & 200.1, 169.8, 149.0, 139.4, 137.1, 133.1, 129.5, 128.7,
128.1, 121.5,37.7, 34.6, 25.7, 21.2.
HRMS: m/z for C;gH 503 [MJrH]+ calculated 283.1334, found 283.1337.

Compound 27.

o O OMe
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
phenyl-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (38.1 mg, 0.1 mmol, 1 equiv.) and 4-
methoxystyrene (39.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for

12 hrs. Purification by flash column chromatography furnished compound 27 as a colourless

oil (20.4 mg, 80%).
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'H-NMR (500 MHz, CDCls): & 7.92 (d, J = 7.7 Hz, 2H), 7.54 (t, J = 7.1 Hz, 1H), 7.44 (t, J =
7.5 Hz, 2H), 7.12 (d, J = 8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 3.79 (s, 3H), 2.96 (t, J = 7.2
Hz, 2H), 2.67 (t, 7.5 Hz, 2H), 2.04 (quint, J = 7.4 Hz, 2H).

BC-NMR (125 MHz, CDCls): & 200.3, 157.9, 137.1, 133.8, 133.0, 129.5, 128.6, 128.1,
113.9, 55.3,37.7, 34.4, 26.0.

HRMS: m/z for C7H,30, [M+H]" calculated 255.1380, found 255.1381.

Spectra matches with reported literature.'?

Compound 28.

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
phenyl-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (38.1 mg, 0.1 mmol, 1 equiv.) and
indene (35.0 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for 12 hrs.
Purification by flash column chromatography furnished compound 28 as a white solid (7.1
mg, 30%).

'H-NMR (500 MHz, CDCl3): & 7.97 (d, J = 7.6 Hz, 2H), 7.56 (t, J = 7.3 Hz, 1H), 7.46 (t, J =
7.5 Hz, 2H), 7.20-7.14 (m, 4H), 3.24-3.16 (m, 4H), 3.13-3.07 (m, 1H), 2.67 (dd, J = 15.6, 6.6
Hz, 2H).

BC-NMR (125 MHz, CDCly): & 199.8, 142.9, 137.2, 133.1, 128.7, 128.1, 126.3, 124.6, 44 .4,
39.3,354.

HRMS: m/z for C;7H;60 [MJrH]+ calculated 237.1274, found 237.1272.

Compound 29.
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Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and indene (35.0 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs
for 12 hrs. Purification by flash column chromatography furnished compound 29 as a white
solid (9.5 mg, 35%).
'H-NMR (400 MHz, CDCl3): § 7.90 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.4, 2H), 7.25-7.13 (m,
4H), 3.22 (dd, J = 15.5, 7.5 Hz, 2H), 3.13 (d, J = 7.0 Hz, 2H), 3.10-3.03 (m, 1H), 2.65 (dd, J
=15.4, 6.5 Hz, 2H).
BC-NMR (125 MHz, CDCly): & 198.6, 142.8, 139.6, 135.5, 129.6, 129.0, 126.4, 124.6, 44 .4,
39.3,35.3.
HRMS: m/z for C;7H;5CI1O [M+H]+ calculated 271.0890, found 271.0884.
Compound 30.

S
-
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
phenyl-2-(triphenyl-A’-phosphaneylidene)ethan-1-one (38.1 mg, 0.1 mmol, 1 equiv.) and o-
methylstyrene (39.0 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by Blue LEDs for 12
hrs. Purification by flash column chromatography furnished compound 30 as a colourless oil

(16.7 mg, 70%).
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'H- NMR (500 MHz, CDCl3): & 7.85 (d, J = 7.7 Hz, 2H), 7.52 (t, J = 7.2 Hz, 1H), 7.41 (t,J =
7.5 Hz, 2H), 7.31 (t, J = 7.5 Hz, 2H), 7.20 (d, J = 7.3 Hz, 3H), 2.90-2.76 (m, 3H), 2.11-1.95
(m, 2H), 1.31 (d, J = 6.9 Hz, 3H).
BC-NMR (125 MHz, CDCls): & 200.5, 146.6, 137.0, 133.0, 128.6, 128.1, 127.2, 126.3, 39.6,
36.8,32.6,22.7.
HRMS: m/z for C7H,30 [M+H]" calculated 239.1430, found 239.1428.
Spectra matches with reported literature.'
Compound 31.

G
A
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-fluorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (39.8 mg, 0.1 mmol, 1
equiv.) and a-methylstyrene (39.0 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 31
as a colourless oil (12.3 mg, 48%).
'H-NMR (500 MHz, CDCl;): & 7.86 (t, J = 6.6 Hz, 2H), 7.31 (t, J = 7.4 Hz, 2H), 7.20 (d, J =
7.2 Hz, 3H), 7.07 (t, J = 8.4 Hz, 2H), 2.86-2.72 (m, 3H), 2.10-1.94 (m, 2H), 1.31 (d, J = 6.9
Hz, 3H).
BBC-NMR (125 MHz, CDCls): & 198.8, 165.7 (d, Jcr = 253.0 Hz), 146.5, 133.5, 130.7 (d, Jc
=9.0 Hz), 128.6, 127.2, 126.3, 115.7 (d, Jcr = 22.0 Hz), 39.6, 36.7, 32.6, 22.7.
HRMS: m/z for C7H,7FO [M+H]" calculated 257.1336, found 257.1337.

Compound 32.
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Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and a-methylstyrene (39.0 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 32
as a colourless oil (17.7 mg, 65%).
'H-NMR (500 MHz, CDCl3): 6 7.77 (d, J = 8.6 Hz, 2H), 7.37 (d, J = 8.6 Hz, 2H), 7.30 (t, J =
7.9 Hz, 2H), 7.20 (t, J = 7.7 Hz, 3H), 2.79-2.72 (m, 3H), 2.10-1.93 (m, 2H), 1.31 (d, J = 6.9
Hz, 3H).
BC-NMR (125 MHz, CDCls): & 199.2, 146.5, 139.4, 135.3, 129.5, 128.9, 128.6, 127.2,
126.4, 39.6, 39.7,32.5,22.7.
HRMS: m/z for C7H;7C10 [M+H]" calculated 273.1046, found 273.1045.
Compound 33.

L
Cl O
Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and B-methylstyrene (38.9 pl, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 33

as a colourless oil (5.7 mg, 21%).
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'H-NMR (500 MHz, CDCls): & 7.78 (d, J = 8.5 Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 7.29 (t, J =
7.2 Hz, 2H), 7.19 (t, J = 6.3 Hz, 3H), 2.93 (dd, J = 16.0, 5.2 Hz, 1H), 2.73-2.56 (m, 3H),
2.50-2.41 (m, 1H), 0.97 (d, J = 6.6 Hz, 3H).

BC-NMR (125 MHz, CDCls): & 198.9, 140.4, 139.4, 135.7, 132.5, 129.6, 129.4, 128.9,
128.4,126.2,45.0, 43.4,31.9, 29.8, 20.1.

HRMS: m/z for C7H,7C10 [M+H]" calculated 273.1046, found 273.1041.

Compound 34.

0O

CIMe

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and 2-methoxypropene (47.9 ul, 0.5 mmol, 5 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 34
as a colourless oil (13.2 mg, 58%).

'"H-NMR (400 MHz, CDCls): & 7.91 (d, J = 8.6 Hz, 2H), 7.43 (d, J = 8.6 Hz, 2H), 3.43-3.36
(m, 1H), 3.29 (s, 3H), 3.06-3.00 (m, 2H), 1.99-1.79 (m, 2H), 1.18 (d, J = 6.1 Hz, 3H).
BC-NMR (125 MHz, CDCls): & 199.2, 139.4, 135.5, 129.6, 129.0, 75.9, 56.1, 34.3, 30.7,
19.1.

HRMS: m/z for C1,H,5C10, [M+H]" calculated 227.0839, found 227.0840.

Compound 35.

0]

/©)‘\MTMS
Cl
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Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and allyltrimethylsilane (79.5 pl, 0.5 mmol, 5 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 35
as a white solid (15.1 mg, 56%).

'"H-NMR (400 MHz, CDCls): & 7.89 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 2.93 (t,J =
7.3 Hz, 2H), 1.74 (quint, J = 7.4 Hz, 2H), 1.42-1.34 (m, 2H), 0.53 (t, J = 8.5 Hz, 2H), -0.02
(s, 9H).

BC-NMR (100 MHz, CDCls): § 199.4, 139.4, 135.5, 129.6, 129.0, 38.5, 28.2, 23.9, 16.7, -
L.5.

HRMS: m/z for C4H,;Cl0Si [M+H]" calculated 269.1128, found 269.1128.

Compound 36

O

Cl

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and ethyl vinyl ether (47.9 pul, 0.5 mmol, 5 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 36
as a white solid (11.6 mg, 51%).

'"H-NMR (400 MHz, CDCls): & 7.91 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.3 Hz, 2H), 3.51-3.43
(m, 4H), 3.04 (t, J = 7.1 Hz, 2H), 2.00 (quint, J = 6.4 Hz, 2H), 1.17 (t, J = 6.9 Hz, 3H).
BC-NMR (100 MHz, CDCl3): & 199.0, 139.4, 135.5, 129.6, 128.9, 69.5, 66.2, 35.3, 24.4,

15.3.
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HRMS: m/z for C1,H,5C10, [M+H]" calculated 227.0839, found 227.0834.

Compound 37.

o H
U oY
~ Q

White solid Colourless oil

Trans- Cis-

Following the general procedure, a mixture of 9-mesityl-10-methylacridinium
tetrafluoroborate (2.0 mg, 0.005 mmol), Hantzsch ester (30.4 mg, 0.12 mmol, 1.2 equiv.), 1-
(4-chlorophenyl)-2-(triphenyl-A’-phosphaneylidene)ethan-1-one  (41.5 mg, 0.1 mmol, 1
equiv.) and phenylacetylene (32.9 ul, 0.3 mmol, 3 equiv.) in DCM (4 ml) is irradiated by
Blue LEDs for 12 hrs. Purification by flash column chromatography furnished compound 37
as a mixture of two isomers (Z : E=1.3 : 1, 40%).

'H-NMR-trans- isomer (500 MHz, CDCl3): 6 7.94 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.6 Hz,
2H), 7.38 (d, J = 7.3 Hz, 2H), 7.30 (t, J = 7.3 Hz, 2H), 7.24-7.21 (m, 1H), 6.55 (d, J = 16.0
Hz, 1H), 6.44 (dt, J=15.9, 6.6 Hz, 1H), 3.88 (dd, J = 6.7, 1.2 Hz, 2H).
BC-NMR-trans-isomer (125 MHz, CDCl3): & 196.9, 139.8, 136.9, 135.0, 133.9, 129.9,
129.1, 128.7, 127.7, 126.4, 122.2, 42 8.

'H-NMR-cis- isomer (400 MHz, CDCls): 6 7.85 (d, J = 8.6 Hz, 2H), 7.41 (d, J = 8.6 Hz,
2H), 7.38-7.35 (m, 2H), 7.29-7.25 (m, 3H), 6.73 (d, J = 11.5 Hz, 1H), 6.02 (dt, J=11.5, 7.1
Hz, 1H), 3.95 (dd, J=7.0, 1.7 Hz, 2H).

BC-NMR-cis-isomer (100 MHz, CDCls): & 196.8, 136.9, 134.9, 132.5, 129.8, 129.1, 128.7,
128.5, 127.3, 123.6, 38.4.

HRMS: m/z for C¢H;3C10 [M+H]" calculated 257.0733, found 257.0735.
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9. Cyclic Voltammetry Data

Equipment Model: EC-Lab ASCII
Working Electrode: Glassy Carbon
Auxiliary Electrode: Platinum
Reference Electrode: Platinum

Scan rate: 100 mV/s

Cviide = 0.9 mM CBuNPFs = 0.1 M Crerrocene = 0.9 mM
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Ferrocene peak Ylide peak
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0.015 Ylide oxidation potential vs SCE: 1.12 V
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