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A. General Information

The NMR spectra were recorded at 400 MHz and 500 MHZHaand 100 or 125 MHz for

13C. The chemical shift / | BHLAnd**C are given in ppm relative to residual signals of the
solvents (CHGI @ 7.26 ppmH NMR and 77.16 pprC NMR, and tetramethylsilane @ 0
ppm). Coupling constants are given in Hertz. The following abbreviations are used to indicate
the mutiplicity: s, singlet; d, doublet; g, quartet; m, multiplet; bs, broad signal; app, apparent.
High resolution mass spectra (HRMS) were obtained from the ICIQ HRMS unit on MicroTOF
Focus and Maxis Impact (Bruker Daltonics) with electrospray ionization).(ESI

UV-vis measurements were carried out on a Shimadzu24D1PC spectrophotometer
equipped with photomultiplier detector, double beam optics areh® Wlight sources or an
Agilent Cary60 spectrophotometer.

Isolated yields refer to materials of >95% pyas determined bYH NMR analysis

The authors are indebted to the team of the Research Support Area at ICIQ, particularly to the
NMR and theHigh-Resolution Mass Spectrometry Unit&race Fox is thanked for
proofreading the manuscript.

Determination of E/Z Ratio. The E/Z ratio was determined By4 NMR analysis of the crude
reaction mixture through integration of diagnostic signals.

General Procedures.All reactions were set up under an argon atmosphere in-drigsh
glassware. Synthesis grade solventsewgsed as purchased, anhydrous solvents were taken
from a commercial SPS solvent dispengenromatographic purification of products was
accomplished using forcdtbw chromatography (FC) on silica gel €39 mesh). For thin layer
chromatography (TLC) ahgsis throughout this work, Merck pi@ated TLC plates (silica gel

60 Ghss, 0.25 mm) were employed, using UV light as the visualizing agent and an acidic
mixture of vanillin or basic aqueous potassium permanganate (K\Vst@n solutions, and

heat as dezloping agents. Organic solutions were concentrated under reduced pressure on a
Buichi rotatory evaporator.

Materials. Most of the starting materialsed in this study are commercial and were purchased
at the highest purity available from Sigrldrich, Huka, Alfa Aesar, Fluorochem, and used
as received, without further purifications.



B. Synthesk of Substrateand Catalysts
B1. SubstrateSynthess
Thefollowing substrates were synthesized according to reported procéBigese S1)-*

alkyl-1,4-dihydropyridine (DHP)
Boc

S S

(reference 2)

1a
(reference 3)

reference 3) reference 3) (reference 3) (reference 3)

10
(reference 3)

1p
(reference 3)

1r
(reference 5)

(reference 2)

alkyl silicates

(reference 2)

+ + +
& NEt, fK [18-C-6] é NEt,
cl

1b
(reference 1)

1d
(reference 1)

1e
(reference 1)

(reference 4)

+
NEt,

1f
(reference 1)

olefins

(reference 6)

JLIXUH6®VDUWLQJ PDWHULDOV VIQWKHVL]HG DFFRUGLQJ WR NQRZ

B2. CatalystsSynthesis
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Figure S2:CatalystsV\QWKHVL]HG DFFRUGLQJ WR NQRZQ SURFHGXUHYV

$ORMQ GULHG IODVN ZDV WKIDWWJIBEKDIRVUR SKWKDOLFPPRI\GULGH

H T X LW Kdfrespondinganiline (24.0 mmol, 1.2 equivp QG DQK\GURXYVY DFHWLF DFLG
7KH IODVN ZDV HTXLSSH® G LSNKD BH lERQ@EHREND RMHOG &W B ITW H U
KRXWUWLUNH YROXWLRQ ZDXH RQPHBMHAMLVSHW®DWHG RQ FRROLQJ ZD
E\ ILOWUDWLRQ DQG ZDVKHG ILUVW ZLWR | DDMYWHHRBKY VRGLXP FIL

DQG PHWKEQRO7KMHHVXOWLQJ ZKLWH VROLG ZDV GULHG XQGHU |
WHKHQDO BmWIOO\VW



B2.2Characterization

o ¢! 0 WHW U D FKKOHR@\R L V R L QGA.RQEHDW D% \V W
N—pPh Synthesizediccording to General Procedwsinganiline (2.2 mL, 24.0
“ o 0 mmol, 1.2 equiv.)CatalystB was obtaineds a white solid (5.6, 81%
catalyst B yield). Melting point:273- 274 Z &
+ 105 0+] &'&0O GG +] + £ P +

13C NMR (101 MHz, CDGJ)) /161.6, 139.6, 129.9, 129.3, 128.3, 12125.4, 125.6.
Matching reported literature ddta.

a oM WHWUDFKOD\WRWR\OLVRLAIGRLOHQH
c N v, (catalystC): Synthesizedccording to General Procedwsing
cl Y 2,4,6trimethylaniline(3.4 mL, 24.0 mmol, 1.2 equiv.Latalyst

c catalygl'l[ec C was obtaineds a whi¢ solid (2.63, 77% yield) Melting point
210-211 7z &
1+ 105 0+] &'&0 /J=0.7 Aiz, 2H), 2.34 (s, 3H), 2.10 (s, 6H).
& 105 0+] &'&O
Matching reported literature ddta.

C. Experimental Procedures

C1. Experimental Setup

- Setup 13D printed reactor with LED strip
For reactions(details in Section C2 and CBgrformed using a blue LED strip as the light
source a 3D-printed photoreactor was used, consisting of a 9 cm diameter crystallizing dish
with a 3D printed suppbof 10 positions(Figure S3 left). A commercial imeter LED strip
was wrapped around the crystallizing dish, while a fan was used to cool down the reactor (the
reaction temperaturgithin the reaction vesselas measured to be betweer485°C). Each of
the positions could be used to fit a standard 16 mm diameter vial with a Teflon screw cap.

(ISHULPHQWYV DW QP ZHUH FRQG XFMEDXONXMODQUARD P VWULS
1 6,1%/( " SXUFKDVHG IURP )DUQHOO FDWDORJ QXPEF

spectrum othese LEDs is shown in Figure S&ht panel
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Figure S3 Leftpanel Blue LEDs mhotoreactor used for re@ans. Right panel: Emission spectrum of the 465 nm
LED strip used in this reactor

- Setup 2Kessil Lamp setup
For reactions (detailin Section C2 and C3) performetth aKessillamp, the irradiation set
up consisted of &0 W Kessilblue LED lamp(PR160L-456, 100% itensity, 23 cm away*
Figure S4 and a fan which wassedto cool down the reactor (the reaction temperaititi@n

the reaction vessglas neasured to be between-36 °C)

Figure S4 Kessil lamp setip.

- Setup 3456nM(YROX&KHPE VHWXS
For reactions (details in Section C2 and C3) perforomdg D Q (Y R O X BOdINHE
I('"V : PD[ nm, 2-3 cm away, a fan wasused to cool down the reactor (the
reaction temperature within the reaction vessel was measured to be betwkrePG3Setup

depictedn Figure S5.



Figure S5 456nm(YROX&KHPE VHWXS

C2. Experimental Procedure for the Giese Addition

C2.1 General Procedure A

Et0,C CO,Et Zewe 2 ol 7 O :
2 2 catalystB 20mol%) @~ g | N—ph|
| | blue LEDs _ 'cl :

Me™ "N" Me DMF [0.10 M] - 3 : cl
DHPs (1.5 equiv.) 40°C, 16 h : catalyst B

Reactionswith alkyl-1,4-dihydropyridines (DHPSs) as radical precurs@erformed usinget
up 2in Figure S4

In an oven dried vial with a Teflon sept screw ap,the acceptorcatalystB (14.5mg, 0.04
mmol, 0.2equiv.), alkyl-1,4-dihydropyridinel (0.3 mmol, 15 equiv.) and the electrepoor
olefin2 (0.2mmol, 1.5 equiv.if solid) were dissolved in DME2 mL, synthesis grade solvent).
The resultingmixture was degassed with argon sparging for 60 seconds. If the elpotron
olefin 2 wasliquid, it was added via syringe after the argon sparging. The vial was then placed
in the photoreactor (Figure $4nd irradiated under stirring for 16 hours, uslesherwise
specified.Then the solvent was evaporated and the crude mixture purified by flash column
chromatography on silica gel to furnish thegetproduct3.



C2.2General Procedure B

H Me
T\IEt /\EWG 2 ' (¢]] 0 H
! lyst C (20 mol? e._- : Cl :
o]0 catalyst C (20 mol%) EWG ; N Me.
- % blue LEDs 'Cl H
O/ \O 3 E Cl o H

DMF [0.10 M]
alkylsilicates(1.5 equiv.) 40°C,16 h : catalyst C

................................

Reactions withalkylsilicatesas radical precursorperformed usingetup lin Figure S3

In an oven dried vial with a Teflon septum screw eaggeptor catalyst (16.0mg, 0.04 mmol,

0.2 equiv.), alkylsilicate4 (0.3 mmol, 15 equiv.) and the electrgpoor olefin2 (0.2 mmol,

1.0 equiv., if solid), were dissolved in DMKE2 mL, synthesis grade solvent). The resulting
mixture was degassed with argon sparging for 60 seconds. If the elpatroolefin2 was
liquid, it was added via syringe after the argon sparging. The viatheasplaced in the 3D
printed support photoreactor (Figure )S&8nd irradiated under stirring for 16 hours, unless
otherwise specifiedlhen the solvent was evaporated and the crude mixture purified by flash
column chromatography on silica gel to furnish trgetproduct3.

C2.3 General Procedure C

a 2 ! cl Me H

EWG g 0 :

BF:k—@ catalyst C (20 mol%) ‘\/\EWG ' N Me!
organo- blue LEDs _ 'Cl !

trifluoroborates DMF [0.10 M] Cl Me
40°C,16 h

y
w
o

catalyst C

' 1
............................... 4

Reactions withorgandrifluoroboratesas precursorgperformed usingetup 1in Figure S3

In an oven dried vial with a Teflon septum screw eapgptor catalyst (16.0mg,0.04 mmol,

0.2 equiv.), orgartafluoroboratesl (0.3mmol, 15 equiv.) and the electremoor olefin2 (0.2

mmol, 1.0equiv., if solid), were dissolved in DMK2 mL, synthesis grade solvent). The
resulting mixture was degassed with argon sparging for&ghss. If the electrepoor olefin

2 wasliquid, it was added via syringe after the argon sparging. The vial was then placed in the
3D printedsupport photoreactor (Figure J58nd irradiated under stirring for 16 hours, unless
otherwise specifiedlhen thesolvent was evaporated and the crude mixture purified by flash
column chromatography on silica gel to furnish tdrgetproduct3.

C2.4 General Procedure D

H Cl .

SOPh otalyst C (20 mol%) icl % :

~ ap blue LEDs ‘\/\so o | N Me!
PhO,S - 2Ph i :
DMF [0.10 M] 4 : Lo :

RA
./ 1(1.5 eqiv.) 40°C, 16 h H catalyst C

................................

Reactions performed usirsgtup 1in Figure S3 In an oven drig vial with a Teflon septum

screw capacceptor cataly€t (16.0mg, 0.04 mmol, 0.2 equiv.), radical precursb(@.3mmol,
@3



1.5 equiv.) and(E)-1,2-Bis(phenylsulfonyl)ethen&b (61.7 mg, 0.2 mmol, 1.equiy), were
dissolved in DMH2 mL, synthesis gradelvent). The resulting mixture was degassed with
argon sparging for 60 second$e vial was then placed in the 3D prinsegbport photoreactor
(Figure S3 and irradiated under stirring for 16 hours, unless otherwise spedcithesh the
solvent was evapoted and the crude mixture purified by flash column chromatography on
silica gel to furnish the produdt

C25 Characterization of Products

((2-Cyclopentylethyl)sulfonyl)benzeng3a): Synthesized according
O\/\ to General Procedur®, B or CusingDHP 1a (965 mg, 0.3 mmol,
SOzPh 15 equiv.) silicate 1b (1375 mg, 0.3 mmol, 1.5 equiv.pr
3a trifluoroboratelc (53.0mg, 0.3 mmol, 1.5 equiv.), respectiveind

phenyl vinyl sulfonea(33.5mg, 0.2 mmol, 1 equiv.)rhe crude mixture was purified by flash
column chromaigraphyon silica gel (10% AcOEt in hexanes as eluent) to affamas ayellow

oil (obtained iB7% vyield (41.5 mg) froma, obtained in 70% vyield (33.5 mq) froh, 63%
yield (30.0mg) from1c).

IH NMR (400 MHz, CDCJ) /7.96 +7.84 (m, 2H), 7.70+7.62 (m, 1H), 7.61+7.51 (m, 2H),
3.14 +3.03 (M, 2H), 1.74¢1.66 (m, 4H), 1.64t1.43 (m, 4H), 1.12£0.98 (m, 2H).

13C NMR (101 MHz, CDQJ) /139.4, 133.7, 129.4, 128.2, 55.9, 38.9, 32.4,, 2862
Matching reported litature datd.

NN Ns0,ph ((5-Chloropentyl)sulfonyl)benzene(3b): Synthesized according to

General Procedui using silicateld (187.5mg, 0.3 mmol, 1.5 equiv.)

and phenyl vinyl sulfon2a(33.5mg, 0.2 mmol, 1 equiv.). The crude
mixture was purified by flash columchromatographgn silica gel (10% AcOEt in hexanes as
eluent) to affordb (30.0mg, 61% yield) as avhite solid

3b

IH NMR (400 MHz, CDCY) /7.97 +7.87 (m, 2H), 7.72+7.63 (m, 1H), 7.62+7.52 (m, 2H),
3.49 (t,J= 6.5 Hz, 2H), 3.18+3.02 (m, 2H), 1.82+1.68 (m, 4H), 1.65+1.48 (m, H).

13C NMR (101 MHz, CDQ) /139.3, 133.9, 129.5, 128.2, 56.2, 44.5, 32.0, 25.7, 22.2
Matching reportediterature data?®

O\/\ ((2-Cyclohexylethyl)sulfonyl)benzene (3c):Synthesized according to
SO,Ph

General Proceduig using silicatele(137.0mg, 0.3 mmol, 1.5 equiv.) and
3¢ phenyl vinyl sulfonea (335 mg, 0.2 mmol, 1 equiv.). The crude mixture
was purified by fhsh column chromatography on silica gel (10% AcOEt in hexanes as eluent)

to afford3c (28.5mg, 56% yield) as gellow oil.

IH NMR (500 MHz, CDC}) /7.92- 7.87 (m, 2H), 7.69 7.61 (m, 1H), 7.60 7.52 (m, 2H),
3.13- 3.05 (m, 2H), 1.76 1.58 (m, 7H), 1.30 1.24 (m, 1H), 1.26 1.06 (m, 3H), 0.96 0.80
(m, 2H).33C NMR (126 MHz, CDGJ) /139.3, 133.6, 129.2, 128.0, 54.4, 36.6, 32.8, 29.6, 26.3,

26.0.Matching reported literature data.
@®



>k/\ ((3,3-Dimethylbutyl)sulfonyl)benzene (3d): Synthesized according to
so,ph  General Procedure B using silicdte(129.5 mg, 0.3 mmol, 1.5 equivoy
tertbutyl trifluoroborate(49.0mg, 0.3 mmol, 1.5 equiv.) andphenyl vnyl
sulfone2a (33.5mg, 0.2 mmol, 1 equiv.). The crude mixture was purified by flash column
chromatography on silica gel (7% AcOEt in hexanes as eluent) to &fflcad a colorlessil
(obtained 76% yield (34.5mg) frofirf, 84% yield (38.0 mg) frorig).

3d

IH NMR (400 MHz, CDCY) /7.92- 7.87 (m, 2H), 7.68 7.62 (m, 1H), 7.60 7.53 (m, 2H),
3.08- 3.02 (m, 2H), 1.62 1.55 (m, 2H), 0.85 (s, 9H).

13C NMR (101 MHz, CDQ) /139.2, 133.6, 129.2, 128.0, 52.9, 35.6, 30.0, 28.9.
Matching reported literature ta't

5 mmol scaleup reaction: in a 100 mL Schlenk tubevith a Teflon septumtert-butyl
trifluoroborate(1.23 g, 6.0 mmol, 1.Bquiv.) phenyl vinyl sulfon€a (0.84 g, 5.0 mmol, 1.0
equiv.)and catalysC (0.40 g, 1.0 mmol, 0.2 equiwyere sequentialladded Then the tube
was evacuated and backfilled with argon three times followed by the addition of DMF (25 mL)
via syringe.The round Schlenk flaskasirradiated for 36 hours with twb0 W Kessil blue
LED lamp (one PR160456 and one PR166427, 100% itensity, 45 cm awayseeError!
Reference source not found for the setup). The mixture was transferred to an extraction
funnel, brine (25 ) was added and the organic layer was extracted with QEIM3 mL).

The organic layer was driedM@SQs) and concentrated to dryness. The product was then
purified by chromatography on silica gel (7% AcOEt in hexanes) toce§8®mg of product

3d (2.6 mmol, 52% yield) as a colorless oil. NMR analysis was consistenttiagthroduct
synthesized in the sithacale process.

Figure S& Expeimental setup used for tllemmolreaction.

6.0



ﬂ\ ((3-(tert-Butoxy)propyl)sulfonyl)benzene(3e): Synthesized according
0" ™" so,rh  to General Proceduf@using2-methoxy2-methylpropyttrifluoroborate

3e (58.0mg, 0.3 mmol, 1.5 equiv.)n@ phenyl vinyl sulfon®a (33.5mg,
0.2 mmol, 1 equiv.). The crude mixture was purified by flash column chromatogvasilca
gel (10% AcOEt in hexanes as eluent) to afféed41.0mg, 80% vyield) as aolorlessoil.

IH NMR (400 MHz, CDCY) /7.94 +7.88 (m, 2H), 7.67+7.61 (m, 1H), 7.60+7.53 (m, 2H),
3.38 (t,J= 5.9 Hz, 2H), 3.223.15 (m, 2H), 1.95+1.86 (m, 2H), 1.11 (s, 9H).

13C NMR (101 MHz, CDE  /

Matching reported liteture data!

Ph S~ Phenyl-(3-(phenylsulfonyl)propyl)sulfane (3f): Synthesized according
S 3f S0P t0 General Procedur® using (phenylthio)methyttrifluoroborate(69.0
mg, 0.3 mmol, 1.5 equiv.) and phenyl vinyl sulfoa (33.5mg, 0.2
mmol, 1 equiv.). The crude mixtiwas purified by flash column chromatograpiysilica gel
(10% AcOEt inhexanes as eluent) to affdtl(28.0mg, 48% yield) as a/ellow oil.

IH NMR (500 MHz, CDCY) /7.90 +7.84 (m, 2H), 7.69+7.62 (m, H), 7.55 (dd,) = 8.4, 7.2
Hz, 2H),7.29 £7.26 (m, $), 3.29 +3.22 (m, 2H), 2.98 (] = 6.9 Hz, 2H), 2.05+1.97 (m,
2H).

13C NMR (126 MHz, CDGJ)) /

Matching reported literature data.

cooMe  Dimethyl-2-((((benzyloxy)carbonyl)(phenyl)amino)methyl)succinate
N (39): Synthesized according to General Proceduressing DHP1j (148.0
Cbz3gCO°Me mg, 0.3 mmol, & equiv.) and dimethyl fumara{g8.5mg, 0.2 mmol, 1
equiv.).The crude mixture was purified by flash coluohimomatography
on silica gel (196 AcOEt in hexanes as eluent) to aff@gi33.0mg, 43% yield) as eolorles
oil.

Pho

'H NMR (400 MHz, CDCJ) /7.40- 7.34 (m, 2H), 7.33 7.17 (m, 8H), 5.18 5.06 (m, 2H),
4.10 (dd,J = 16, 8 Hz, 1H), 3.90 (dl = 12, 8 Hz, 1H), 3.60 (s, 3H), 3.49 (s, 3H), 3:13104

(m, 1H), ), 2.75 (ddJ = 2.0, 12 Hz, 1H), 2.50 (dJ = 16, 8 Hz, 1H).

13C NMR (101 MHz, CD®) /173.1, 171.8, 155.5, 141.1, 136.4, 129.1, 128.4, 127.9, 127.5,
127.1, 67.5, 52.0, 51.8, 51.3, 40.5, 33.3.

HRMS: calculated for &H23NNaGs (M+Na*): 408.1417, found 408.1409

coome Dimethyl-2-((phenylthio)methyl)succinate(3h): Synthesized according
Ph{ to General Procedur€ using(phenylthio)methytrifluoroborate(69.0 mg
COOMe 0.3 mmol, 1.5 equivanddimethyl fumarat€28.5mg, 0.2 mmol, 1 equiv..)

The crude mixture was purified by flash column chromatograpisilica
gel (306 AcOEt in hexanes as eluent) téoad 3h (44.5mg, 83% yield) as aolorlessoil.

3h

a1



IH NMR (300 MHz, CDCY) /7.41 +7.35 (m, 2H), 7.33+7.27 (m, 2H), 7.25:7.19 (m, 1H),

3.66 (s, 6H), 3.38:3.27 (M, 1H), 3.14+3.01 (m, 2H), 2.89+2.68 (M, 2H).

13C NMR (126 MHz, CDGJ) /173.5, 172.1, 135.1, 130.4, 129.2, 126.9, 52.3, 52.0, 41.3, 35.6,
34.6 Matching repomd literature dat&

Phisg~~"~cn  4-(Phenylthio)butanenitrile  (3i): Synthesized according to General
ProcedureC using(phenylthio)methytrifluoroborate(69.0 mg 0.3 mmol,
1.5 equiv.) andacrylonitrile (10.5 mg, 0.2 mmol, 1 equiv.). The crude
mixture was purifiedy flash column chromatograployn silica gel (% AcOEt in hexanes as
eluent) to affordBi (19.0mg, 53% yield) as aolorlessoil.

3i

'H NMR (400 MHz, CDCY) /7.42 £7.36 (m, 2H), 7.33 (ddd,= 7.8, 6.8, 1.2 Hz, 2H), 7.2&
7.23 (m, 1H), 3.06 (1 = 6.9 Hz, 2H), 2.54 ( = 7.1 Hz, 2H), 1.98 (p] = 7.0 Hz, 2H).

13C NMR (101 MHz, CDG) /134.9, 130.3, 129.3, 127.0, 119.2, 32.8, 25.0,.16.1
Matching reportd literature data?

Ph. 3-((Phenylthio)methyl)cyclopentanl1-one (3j): Synthesized according
O to General Procedufgusing(phenylthio)methytrifluoroborate(69.0 mg

3j 0.3 mmol, 1.5 equiv.) andyclopent2-en-1-one (16.5mg, 0.2 mmol, 1

equiv.). The crude mixre was purified by flash column chromatograpysilica gel (56

AcOEt in hexanes as eluent) to aff@d20.0mg, 4% yield) as aolorlessoil

IH NMR (400 MHz, CDCJ) /7.40 +7.34 (m, 2H), 7.29 (t) = 7.6 Hz, 2H), 7.24+7.18 (m,
1H), 3.03 (ddJ = 6.7, 2.8 Hz, 2H), 2.532.43 (m, 2H), 2.39£2.19 (m, 3H), 2.06£1.94 (m,
1H), 1.76 +1.64 (m, 1H).

13C NMR (101 MHz, CDQJ) /218.1, 136.1, 129.7, 129.0, 1264415, 393, 38.3, 36.8, 28.8
Matching reported literature data.

2-(tert-Butyl)-1,4-diphenylbutane-1,4-dione (3k): Synthesized according

to General Procedui® using silicatelf (129.5 mg, 0.3 mmol, 1.5 equiv.)

and E)-1,4-diphenylbut2-enel,4-dione(47.5mg,0.2 mmol, 1 equiv.). The
crude mixture was purified by flash column chromatography on silica gel (5%
AcOEt in hexanes as eluent) to aff@d(36.0 mg, 61% yield) as a white solid.

Ph
Ph

3k O

'H NMR (400 MHz, CDCJ) /8.15- 8.09 (m, 2H), 7.99 7.93 (m, 2H), 7.57 7.51 (m, 2H),
7.51 £7.40 (m, 4H), 4.06 (ddl= 12, 4 Hz, 1H), 3.89 (dd,= 16, 12 Hz, 1H), 3.24 (dd,= 16,

4 Hz, 1H), 0.99 (s, 9HYC NMR (101 MHz, CDG)) /204.3,199.4, 140.0, 136.7, 133.2, 132.4,
128.6, 128.5, 128.9,28.1, 49.4, 38.8, 33.5, 28.6.

HRMS: calculated for gH2:0, (M+H™): 295.1693, found 295.1695.
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2-Cyclopentyl-1,4-diphenylbutane-1,4-dione (3I): Synthesized according
0 to General Procedur using DHPl1a (96.5mg, 0.3 mmol, 1.5 equiyvand
Ph Ph (E)-1,4-diphenylbut2-enel,4-dione (47.5 mg, 0.2 mmol, 1 equiv.). The
3l O crude mixture was purified by flash column chromatography on silica gel (5%
AcOEt in hexanes as eluent) to aff@id38.5mg, 63% vyield) as a yellow oil.

'H NMR (400 MHz, CDCI3)/8.13- 8.09 (m, 2H), 7.99 7.93 (m, 2H), 7.60 7.52 (m, 2H),
7.51-7.42 (m, 4H), 4.09 4.01 (m, 1H), 3.82 (dd} = 20, 12 Hz, 1H), 3.24 (dd,= 16, 4 Hz,

1H), 2.14- 2.01 (m,1H), 1.86- 1.78 (m, 1H), 1.66 1.53 (m, 4H),1.51- 1.39 (m, H), 1.29-

1.24 (m, 1 H), 1.191.10 (m, 1H).

13C NMR (101 MHz, CDCI3)/ 204.2, 198.9, 138.2, 136.6, 133.2, 132.7, 129.2, 128.6, 128.5,
128.1, 45.5, 43.2, 40.7, 31.2, 30.6, 25.1, 24.5.

HRMS: calculated for &H2:0, (M+H"): 307.1693, found 307.1688.

>k/ (E)-((3,3-Dimethylbut -1-en-1-yl)sulfonyl)benzene (4a): Synthesized
Zso,ph  according to General Procedaising silicatelf (129.5 mg, 0.3 mmol, 1.5

equiv.) and E)-1,2-bis(phenylsulfonyl)ethen€b (61.5 mg, 0.2 mmol, 1
equiv.). The crude mixture was purified by flash coluomomatography on silica gel (5%
AcOEt in hexanes as eluent) to affd@(28.5mg, 63% yield) as a yellow oil.

4a

'H NMR (400 MHz, CDCJ) /7.88- 7.84 (m, 2H), 7.637.57 (m, 1H), 7.55 7.49 (m, 2H),
6.98 (d,J= 16 Hz, 1H), 6.19 (d] = 16 Hz, 1H), 1.07 (s, 9H).

13C NMR (101 MHz, CDGJ) /156.5, 140.8, 133.2, 129.3, 127.5, 126.5, 34.1,.28.3
Matching reported literature data.

Q/ (E)-((2-Cyclopentylvinyl)sulfonyl)benzene(4b): Synthesized according
Zso,ph to General Procedui® using DHP1a (96.5mg, 0.3 mmol, 1.5 equivand
(B)-1,2-bis(phenylsulfonyl)ethengb (61.5mg, 0.2 mmol, 1 equiv.)The
crude mixture was purified bffash column chromagraphy on silica gel (5% AcOEt in
hexanes as eluent) to affoft (33.0mg, 70% yield) as a yellow oil.

H NMR (400 MHz, CDCJ) /7.88- 7.84 (m, 2H), 7.637.57 (m, 1H), 7.55 7.49 (m, 2H),
6.97 (d,J=12, 8 Hz, 1H), 6.27 (dd,= 20, 1.2 Hz, 1H), 2.62.54 (m, 1H), 1.84..77 (m, 2H),
1.72-1.65 (m, 2H), 1.63.54 (m, 2H), 1.44..35 (m, 2H).

13C NMR (101 MHz, CDQ) /151.1, 140, 133.2, 129.2, 128.5, 127.5, 42.1, 32.1, 25.2.
HRMS: calculated for GH170,S (M+H"): 237.0944, found 237.0935.

4b
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C3. Experimental Procedure for Heck-type reaction
C3.1 General Procedure E

RA catalyst C (20 mol%) . cl
O/ cobaloxime 7 (5 mol%) /\,O o-- _H\o
H / H
1 blue LEDs, Cs,COy (100 mol%) Ar : Me Meg_n,,, N _Me!
+ 40 °C, Dioxane (0.1 M), 16-60 h 6 H Cl /Z "Co‘ = '

e
il o Me™ TNTTNN=
Ar/\ radical precursors H N Me 0’ | Me :
+ L Cl \ SH------0 H
5 NEt, : o :
EtO,C CO,Et oTo ! Cl Me /l :
¥ H h
TR e o
Me ” Me o © . Co(dmgH),PyCl

DHPs alkylsilicates cobaloxime

..........................................................

Reactions performed usirsgt-up 3in Figure S5To an oven dried vial with a Teflon septum
screw capthe acceptor cataly€l (16.0mg, 0.04 mmol, 0.2 equiv.jheradical precursorl
(0.2 mmol, 1.0 equiv.gesiumcarbonate (32.61g, 0.1 mmol, 1.@quiv), the styrene derivative

5 (1.0 mmol, 1.0 equiv.if solid) and Co(dmgHPYyCl (2.0 mg, 0.01 mmol, 5 mol%jvere
sequentially added hen the vial was evacuated and backfilled with argon three firth@sed

by the addition ofdioxane (2 rh) via syringe If the styrene derivativé was liquid, it was
added via syringe afterwards. The vial was thewquan thephotoreactor (Figure S5) and
irradiated under stirring for 360 hours.The solvent was evaporated and the crude mixture
purified by flash column chromatography on silica gdutmish produce.

C3.2 Characterization of Products

NBoc tert-Butyl-(E)-4-styrylpiperidine -1-carboxylate (6a): Synthesized
X according to General Procedl@ising DHP1k (87.5mg, 0.2mmol,
1.0equiv.) andstyreng(104.0mg, 1.0 mmol, 5.@quiv.).An E/Z rato
6a of 14:1wasdetermined byH NMR analysis The crude mixture was
purified by flash column chromatography oncligel (186 AcOEt in hexanes as eluent) to
afford 6a (49.5mg, 86% vyield) as a white solid

'H NMR (400 MHz, CDX  / 17.32 (m, 2H), 7.30 (dd] = 10.2, 4.9 Hz, 2H), 7.23
7.16 (m, 1H), 6.39 (d] = 15.9 Hz, 1H), 6.15 (dd,= 16.0, 6.9 Hz, 1H), 4.12 (s, 2H), 2.78 (t,
J=12.2 Hz, 2H), 2.352.21 (m, 1H), 1.76 (d] = 12.8 Hz, 2H), 1.47 (s, 9H), 1.4K1.32 (m
2H). *C NMR (101 MHz, CDQ  / ,
43.8 39.5, 32.0, 28.6
Matching reported literature data.

NBoc tert-Butyl-(E)-4-(4-cyanostyryl)piperidine-1-carboxylate (6a):

X Synthesized according to General Procedtrusing DHP 1k
Ne (87.5mg, 0.2mmol, 1.0equiv.) and4-vinylbenzonitrile (129.0
6b mg, 1.0 mmol, 5.@quiv.).An E/Z ratio of >20:1 wasdetermined

by H NMR analysisThe crude mixture was purified by flash column chromatography ea sili
gel (186 AcOEt in haanes as eluent) to affofth (52.0mg, 83% yield) as a white solid

H NMR (400 MHz, CDG}  / JE8.4 Hz, 2H), 7.43 (d] = 8.3 Hz, 2H), 6.41 (d] =
16.1 Hz, 1H), 6.30 (ddl = 16.0, 6.6 Hz, 1H), 4.16 (s, 2H), 2.80t 12.1 Hz, 2H), 2.41+
2.28 (m, 1H), 1.78 (d] = 12.4 Hz, 2H), 1.48 (s, 9H), 1.40 (ddds 16.4, 12.7, 6.6 Hz, 2H
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13C NMR (101 MHz, CDGE  /
43.7, 39.6, 31.6, 28.8/atching reported literature data.

NBoc tert-Butyl-(E)-4-(4-(trifluoromethyl)styryl)piperidine -1-

X carboxylate (6¢): Synthesized according tce@eral Procedure

- using DHP 1k (87.5 mg, 0.2 mmol, 1.0 equiv.) and 1-
’ 6c (trifluoromethyl)}4-vinylbenzene (172.0 mg, 1.0 mmol, 5.0

equiv.). An E/Z ratio of 13:1 wasdetermined byH NMR analysis The crude mixture was
purified by flash column chromatography silica gel (106 AcOEt in hexanes as eluent) to
afford 6¢ (63.5mg, 89% yield) as a white solid

'H NMR (500 MHz, CDC}  / J& 8.2 Hz, 2H), 7.43 (d) = 8.2 Hz, 2H), 6.41 (d] =
16.0 Hz, 1H), 6.25 (dd] = 16.0, 6.8 Hz, 1H)4.14 (s, 2H), 2.79 () = 11.3 Hz, 2H), 2.37+
2.27 (m, 1H), 1.77 (d] = 12.6 Hz, 2H), 1.47 (s, 9H), 1.38 (ddds 17.5, 11.6, 7.5 Hz,).

13C NMR (126 MHz, CDY  / T - +1125.6(q,
J=31.5Hz), 124(®, J = 31.5 HzY9.6, 43.9, 39.6, 31.8, 28.6

F NMR (471 MHz, CDQE  £150.78 (s)Matching reported literature data.

NBoc tert-Butyl-(E)-4-(4-chlorostyryl)piperidine -1-carboxylate (6d):

X Synthesized according to General Procedtrasing DHP 1k
. (87.5 mg, 0.2mmol, 1.0equiv.) andl-chloro-4-vinylbenzene
6d (138.5mg, 1.0 mmol, 5.0equiv.). An E/Z ratio of 7:1 was

determined by'H NMR analysis The crude mixture was purified by flash column
chromatography on sda gel (186 AcOEt in hexanes as eluent) to aff@di(48.5mg, 7%
yield) as a white solid

H NMR (500 MHz, CDCJ) /7.25 £7.26 (m, 4H), 6.33 (dd = 16.0, 1.3 Hz, 1H), 6.12 (dd,
J=16.0, 6.9 Hz, 1H), 4.13 (s, 2H), 2.77Jt 13.1 Hz, 2H), 2.34t2.21 (m, 1H), 1.75 (d] =
13.2 Hz, 2H), 1.47 (s, 9H), 1.35 (dbs 12.4, 4.3 Hz, 2H).

13C NMR (126 MHz, CDQJ) /1550, 136.2, 135.2, 132.8, 128.8, 127.5, 127.4, , 748,

39.5, 31.9, 28.aMlatching reported literature data.

NBoc W HAXW \(O EURPR\U\O SLSHDUGRQ@DWH

A Synthesized according to General Proced(reX VL QJ 'N3
5 PJ mmol, 10 equiv.) and EURPRLQ\VOEHQ]HQH
,
Ge PJ PPRCequiv.). $Q( = UDWIR ZDV

GHWHUPLQ@HGOE\D QD Ohe/ trdde mixture was purified by flash column
chromatography on sik D J H¥% AcOEt in hexanes as eluent) to affortt PJ
\LHOG DV D.ZKLWH VROLG
H NMR (400 MHz, CDCJ) /7.42 £7.40 (m, 2H), 7.23t7.15 (m, 2H), 6.31 (d, J = 15.6 Hz,
1H), 6.13 (ddJ = 16.0, 6.8 Hz, 1H), 4.13 (s, 2H), 2.77J& 12.7 Hz, 2H), 2.26 (dtd,=
14.8, 6.8, 3.4 Hz, 1H), 1.74 (@= 131 Hz, 2H), 1.46 (s, 9H), 1.441.30 (m, 2H).
13C NMR (101 MHz, CDQ) /155.0, 136.6, 135.3, 131.7, 127.7, 127.5, 120.9, 79,5, 39.51,
31.8, 28.6
Matching reported literature data.
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Br NBoc W HAXW \(O EURPR\U\O SLSHDUGRQV®OWH
X Synthested according to General ProcedureXVLQJ 'M3
PJ mmol, 1.0equiv.Jand EURPRLQ\OEHQ]HQH
6f PPRO equiv.). $Q( =UDWLR Z®HWHUP LHQHS E\

D Q D Ohe trdde mixture was purified by flash column chromatply on siliF D J H®@
AcOEt in hexanes as eluent) to afford PJ \LHOG DV.D ZKLWH VROLG
'H NMR (500 MHz, CDC) /7.52 (ddJ= 8.0, 1.3 Hz, 1H), 7.48 (dd,= 7.9, 1.7 Hz, 1H),
7.27 £7.21 (m, 2H), 7.07 (ddd,= 8.0, 7.3, 1.7 Hz, 1H), 6.72 (d= 15.8 Hz, 1H), 6.08 (dd,
J=15.9, 6.9 Hz, 1H), 4.14 (s, 2H), 2.80Jt 12.4 Hz, 2H), 2.40t2.30 (m, 1H), 1.79 (d] =
12.5 Hz, 2H), 1.47 (s, 9H), 1.461.34 (m, 2H).
13C NMR (101 MHz, CDG) /155.0, 137.5, 137,4.33.0 128.6, 127.7, 127.6, 126.9, 123.6,
79.5, 39.6, 31.8, 28.6
Matching reported literature data.

NBoc W HAW \(O IRUP\OVW\U\O SHERRYLOE WY H
OHC A ( J Synthesized according to General ProcedutéVLQJ '+3
N PJ mmol, 1.0equiv.) and YLQ\OEHQ]DOGHK\GH
6g PJ PPR@quiv.). $Q( = UDWLR ZDV
GHWHUPLQ@HGO®E\D QD ONhe/ trdde mixture was purified by flascolumn
chromatography on sik D J H¥% AcOEt in hexanes as eluent) to afford PJ

\LHOG DV D.ZKLWH VROLG

'H NMR (400 MHz, CDC)) /10.01 (s, 1H), 7.85 (1= 1.8 Hz, 1H), 7.71 (d]= 7.6, 1.5

Hz, 1H), 7.59 (dtJ = 7.8, 1.5 Hz, 1H), 7.46 (§,= 7.6 Hz, 1H), 6.44 (d] = 15.8 Hz, 1H),

6.26 (ddJ=16.0, 6.8 Hz, 1H), 4.14 (s, 2H), 2.79Jt 12.8 Hz, 2H), 2.32 (dtd,= 11.2,

7.3, 3.5 Hz, 1H), 1.77 (dl= 13.2 Hz, 2H), 1.47 (s, 9H), 1.451.35 (m, 2H).

13C NMR (101 MHz, CDQ) /192.6, 155.0, 138.7, 136.8, 136.6, 132.2, 129.4, 128.7, 127.4,
126.9, 79,6, 43,7, 39.6, 31.8, 28.6

HRMS: calculated foCigH2sNNaQ; (M+Na*): 338.1727 found 3381729

NBoc tert-Butyl -(E)-4-(4-(tert-butyl)styryl)piperidine -1-

A carboxylate (6h): Synthesized according to General Procedre
. using DHP1k (87.5mg, 0.2mmol, 1.0equiv.) andl-(tertbutyl)-
6h 4-vinylbenzeng(160.5mg, 1.0 mmol, 5.@quiv.). An E/Z ratio

of >20:1 wasletermined byH NMR analysisThe crude mixture was purified by flash column
chromatography on sila gel (106 AcOEt in hexanes as eluent) to aff@td(50.0mg, 73%
yield) as a white solid

'H NMR (500 MHz, CDC  / +7.31 (m, 2H), 7.31£7.27 (m, 2H), 6.37 (d] = 16.0 Hz,
1H), 6.10 (ddJ = 16.0, 6.9 Hz, 1H), 4.12 (s, 2H), 2.78J& 10.6 Hz, 2H), 2.42t2.30(m,

1H), 1.75 (dJ = 12.5 Hz, 2H), 1.46 (dl = 13.0 Hz, 9H), 1.45t1.34 (m, 2H), 1.31 (s, 9H).

13C NMR (126 MHz, CDGE  /

39.5, 34.7, 32.0, 31,286.

Matching reported literature data.
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NBoc W HAXW \(O PHWKR[\VW\U\O $IDSHAR][EQ QW H

X (L Synthesized according to Generabéedure( XVLQJ '+3
Ve N PJ mmol, 1.0 equiv.) and PHWKRIJ\
6i YLQ\OEHQ]JHRH PPR@quiv.). $Q( =UDWLR
RI ! ZOHMW HU P +FQIHG B YQ DTdé rudé mixture was purified by flash column

chromatography on sik D J H¥%ACOEt in hexanes as eluent) to afford PJ
\LHOG DV D.ZKLWH VROLG

IH NMR (400 MHz, CDC}) /7.32 +7.26 (m, 2H), 6.90t6.84 (m, 2H), 6.35 (d] = 15.7 Hz,
1H), 6.02 (dd,) = 16.0, 6.9 Hz, 1H), 4.14 (s, 2H), 3.82 (s, 3H), 2.80 ,12.7 Hz, 2H), 2.28
(dtd,J=14.8, 7.0, 3.2 Hz, 1H), 1.77 @z 13.1 Hz, 2H), 1.49 (s, 9H), 1.39 (gt 122, 4.3

Hz, 2H).**C NMR (101 MHz, CDGJ) /159.0, 155.0, 132.4, 130.5, 127.9, 127.3, 114.1, 79.5,
55.4,43.9, 39.5, 32.1, 28.6

Matching reported literature data.

NBoc W HAXW \(O S\ULGL® YLQ\O SLSHOUWIWER[Q®IDWH
X ( M Synthesized accoimty to General Proceduré XVLQJ 'N3
| _N PJ mmol, 1.0equiv.) and YLQ\OS\ULGPQH
6j PPRO equiv.). $Q( =UDWLR Z®HWWHUP +QHGB E\
D Q D Ohe trdde mixture was purified by flash column chromatography oR BiliQ H%
AcOEt in hexanes as eluent) to affort PJ \LHOG DV D ZKLWH VROLG

IH NMR (400 MHz, CDC{) /8.52 (d,J = 4.9 Hz, 1H), 7.60 (td] = 7.7, 1.8 Hz, 1H), 7.23
(dt,J=8.0, 1.1 Hz, 1H), 7.09 (ddd= 7.5, 4.9, 1.1 Hz, 1H), 6.68 (ddi= 15.8, 6.8 Hz, 1H),
6.47 (ddJ = 15.8, 1.4 Hz, 1H), 4.13 (s, 2H), 2.78Jt 12.7 Hz, 2H), 2.33 (dtdd,= 108,

6.4, 4.0, 2.0 Hz, 1H), 1.79 (d= 15.8 Hz, ™), 1.46 (s, 9H), 1.44r1.32 (m, 2H).

13C NMR (101 MHz, CDQJ) /155.9, 155.0, 149.6, 139.0, 136.6, 128.7, 122.0, 121.5, 79,5
43.8, 39.3, 31.6, 28.6

Matching reported literature dafa.

NBoe W HAXW \(O WKLRSKH@PLQ\O SLSHOULER[QBGIDWH
RN ( N Synthesized according to General ProcedrXVLQJ 'M3
\_4 PJ mmol, 1.0equiv.) and YLQ\OWKLRSRBHQH
6k PPRO equiv.).$Q( =UDWLR ZOWWHUP +QHIG E\
D Q D Ohe trdde mixture was purified by flash column chromatography oh Bili J H®@
AcOEt in hexanes as eluent) to affortl PJ \LHOG DV.D ZKLWH VROLG

H NMR (400 MHz, CDCJ) /7.10 (d,J = 5.0 Hz, 1H), 6.94 (dd] = 5.1, 3.5 Hz, 1H), 6.89
(d,J=3.3 Hz, 1H), 6.55+6.46 (m, 1H), 6.00 (ddl = 15.8, 6.8 Hz, 1H), 4.12 (s, 2H), 2.77 (t,
J=12.6 Hz, 2H), 2.24 (dtfl = 10.9, 7.0, 3.6 Hz, 1H), 1.74 @z 13.1 Hz, 2H), 1.46 (§H),
1.36 (qdJ = 12.6, 4.7 Hz, 2H).

13C NMR (101 MHz, CDQ) /155.0, 142.9, 134.3, 127.4, 124.9, 123.6, 122.0, 79.5, 43.8,
39.3,31.8, 28.6

Matching reported literature data.
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XX Pho | 3KHQ\O BXQMW O S\ U I( G2 Syhthesized according to
| N Gereral Procedurd XVLQJ 'S3 PJ mmol, 1.0equiv.) and
YLQ\OS\ULGPERQH PPREguiv.). $Q( =UDWLR
ZDWGHWHUPL®QH®GSED QD Tnevdrade mixture was purified by flash column
chromatography on sik D J H% AcOEt in hexanes as eluent) to affor® PJ
\LHOG DV D.FRORUOHVV RLO

'H NMR (500 MHz, CDCJ) /8.55 (d,J = 5.0 Hz, 1H), 7.72 (dt) = 8.6, 4.1 Hz, 1H), 7.3%&
7.27 (m, 3H), 7.21 (dt) = 14.3, 4.3 Hz, 4H), 6.946.84 (m, 1H), 6.62 (d] = 15.7 Hz, 1H),
2.92 £2.77 (m, 2H), 2.69£2.56 (m, 2H).

13C NMR (126 MHz, CDGJ) /1545, 141.5, 138.31350, 130.5128.6, 126.2, 122.2, 121.6,
35.4,34.9

Matching reported literature data.

NN N ( &KORURSHRD\W S\ULG L(QH Synthesized
@1/\/\/\ according to General Procedu(e XVLQJ VI LFDWH
6m mmol, 1.0equiv.) and YLQ\OS\UL G LRQH PPRO
equiv.). $Q( =UDWLR Z®BWWHUP LHQ HGS D Q DThe\tude mixture was
purified by flash columrchromatography on sik D J H¥% AcOEt in hexanes as eluent) to
afford P PJ \LBG DV D ZKLWH VROLG

IH NMR (500MHz, CDCk) /8.53 (d,J = 3.9 Hz, 1H), 7.62 (td] = 7.7, 1.8 Hz, 1H), 7.23 (dt,
J=7.9,1.1Hz 1H), 7.11 (ddd= 7.5, 4.8, 1.1 Hz, 1H), 6.72 (dt= 15.7, 7.1 Hz, 1H), 6.54
(dt,J = 15.6, 1.5 Hz, 1H), 3.60 (3,= 6.5 Hz, 2H), 2.44 (qd] = 7.1, 15 Hz, 2H), 2.02+1.95

(m, 2H).

13C NMR (126 MHz, CDQJ) /155.6 149.4, 136.8, 134.0, 131.0, 122.0, 121.5, 44.5, 31.8, 30.0
Matching reported literature dafa.

( &FORKH[\OYLQ\®@ BMN@QWHKGIWL]HG DFFRUGLQJ WR

N SBURFHGXWIHQB'®@ PJ PPRO HTXLY VIWQIGHQH
PJ PPROITXLHMY =UDWLR Z®WWHUPLQHG E\
én + 105 DQDOKH. WFUXGH PL[WXUH ZDV SXULILHG E\

FKURPDWRJUPBK\HREF 2(MDILQ KH[DQHV DV @OXHQW WR DIIRUG
\LHO® BRIORUOHVV RLO

IH NMR (500 MHz, CDGJ) /7.38 #7.32 (m, 2H), 7.28 (t] = 7.7 Hz, 2H), 7.207.14 (m,
1H), 6.34 (d,J = 16.0 Hz, 1H), 6.18 (dd,= 16.0, 7.0 Hz, 1H), 2.13 (dtd=11.3, 7.4, 3.8
Hz, 1H), 1.85+1.74 (m, 4H), 1.71+1.65 (m, 1H), 1.38+1.28 (m, 3H), 0.87 (ddl = 15.7,
9.0Hz, 2H).

13C NMR (126 MHz, CDGJ) /138.2, 137.0, 128.6, 127.4, 126.9, 126.1, 41.3, 33.1, 26.3,
26.2

Matching reported literature dada.
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(( S\FOREYXM)\®@ EH@ HBOQGWKHVL]IHG DFFRUGLQJ WR
X SURFHGXWIHYJ 'B3 PJ PPRO HTXLY VWQUEHQH
60 PJ PPROTXLM) =UDWLR IDVWHUPLQHG E\

+ 105 DQDODKWULNUXGH PL[WXUH ZDV SXULILHG E\ IGADVK FROXP(
JHO $F2(W LQ KH[DQHV DVRHOXHRW \MHRDWIIRFARO.RUOHVYV RLO
'H NMR (400 MHz, CDCY) /7.39 £7.32 (m, 2H), 7.29 (ddd,= 7.8, 6.8, 1.2 Hz, 2H), 7.23
7.15 (m, 1H), 6.40+6.25 (m, 2H), 3.17£3.05 (m, 1H), 2.24+2.12 (m, 2H), 2.03+1.78 (m,
4H).
13C NMR (126 MHz, CDGJ) /137.9, 135.4, 128.6, 127.7, 127.0, 126.1, 38.9,,28.9.

Matching reported literature data.

( & FORKHR\O YLQ\O EHSQPNQWKHVL]HG DFFRUGL(
§ ‘ WR *HQHUDQ BVURFH@BUHJ PPRO HTXLY DQG
0 VW\UHQHPJ PPRCHTXL¥Q( = UDWLR ZDV
6p GHWHUP\HQHG DQDDOKWLFUXGH PL[WXUH ZDV SXULILF
FROXPQ FKURPDWRIUBSKR2 QD ML KH[DQHYV DV SIOXHRIW WR DIIF
\LHOG DV D FRORUOHVV RLO

'H NMR (400 MHz, CDCJ) /7.40 £7.33 (m, 2H), 7.32+7.27 (m, 2H), 7.22¢7.17 (m, 1H),
6.40 (d,J=15.9 Hz, 1H), 6.24 (dd,= 15.9, 7.2 Hz, 1H), 5.71 (d,= 2.2 Hz, 2H), 2.50+2.39

(m, 1H), 2.26£2.09 (m, #), 2.01 +1.91 (m, 1H), 1.90+1.82 (m, 1H),1.61 +1.49 (m, H).

13C NMR (101 MHz, CDQ) /138.0, 135.9, 128.6, 128.1, 127.2, 127.0, 126.2, 126.1, 37.3,
315, 28.9, 25.0

Matching reported literature data.

o ( BW\U\OWHWHUBWDBQR 6\QWKHVL]HG DFFRUGLQJ

A *HQHUDO 3URFIHBIXW®B PJ PPRO HTXLY DQG
VWA\UHQHPJ PPRAHTXL¥Q( =UDWLR ZDV
6q GHWHUPKEHQHG EPQDDKWLFUXGH PL[WXUH ZDV SXULILF

FROXPQ FKURPDWDIUBDSKY? R ML BH[DQHV DV HOXPRW WR DIIF
\LHOG DV D.FRORUOHVV RLO

IH NMR (400 MHz, CDCJ) /7.38 +7.33 (m, 2H), 7.33+7.27 (m, 2H), 7.24+7.18 (m, 1H),
6.39 (d,J = 16.1 Hz, 1H), 6.16 (dd,= 16.0, 6.8 Hz, 1H), 4.01 (ddd= 11.8, 4.6, 2.0 Hz, 2H),
3.47 (td,J= 11.6, 2.2 Hz, 2H), 2.38 (ddd= 20.3, 11.8, 6.3 Hz, 1H), 1.841.66 (m, 2H) 1.64
+1.57 (m, 2H).

13C NMR (101 MHz, CDQ)) /137.7, 134.8, 128.7, 128.4, 127.2, 126.2, 67.9, 38.5,.32.8
Matching reported literature data.

( 'LPHWK\GHEXW EHQJHQB\QWKHVL]HG DFFRUGLQJ
N *HQHUDO 3URVHGXVHOLFPIWHPPRO HTXLY DQG
VW\UHQHPJ PPROHTXL¥Q( = UDWLR! ZDV
GHWHUPLQH®GS DQDOKWLFUXGH PL[WXUH ZDV SXULILH

FROXPQ FKURPDWHDIUBSKRRD MAEH[DQHY DV HOXPRW WR DIIF
\LHOG DV D FRORUOHVV RLO

6r
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'H NMR (400 MHz, CDCY) /7.40 £7.34 (m, 2H), 7.33t7.26 (m, 2H), 7.21+7.15 (m, 1H),
6.34 £6.21 (m, 2H), 1.12 (s, 9H).

13C NMR (101 MHz, CDGJ) /142.0, 138.2, 128.6, 126.9, 126.2, 124.7, 33.5,.29.8
Matching reported literature data.

( 1 ,VRSURSWHQ\OHXRWPLG V 6\QWKHVL]HG
J\ DFFRUGLQJ WR *HQEXWID 3IWRFAL XWPH RO
HTXLYV\N‘QJG—IQI—PJ PPROTXLH)( =UDWLR
ZOHWHUPHQHID BD\QDOKWLVUXGH PL[WXUH ZD

SXULILHG E\ IODVK DG XR R ® KIHORBPFWERM LQ KH[DQHV DV HOXH(
DIIRWG PJ \LHOG DV D ZKLWH VROLG

'H NMR (500 MHz, CDCY) /7.63 (d,J = 15.6 Hz, 1H), 7.54t7.48 (m, 2H), 7.41+7.35 (m,
3H), 6.37 (dJ = 15.6 Hz, 1H), 5.48 (s, 1H), 4.344.20 (m, 1H), 1.25 (d] = 6.5 Hz, 6H).
13C NMR (126 MHz, CDGJ) /165.1, 140.9, 135.1, 129.7, 128.9, 127.9, 121.2, 28.0.
Matchingreported literature dafa.

0O HWK\O WHWUDKSURQ

\o YLQ\O EHQ]R\G BKSMBRRWW H
O O >§( 6\QWKHVL]JHG DFFRUGLQJ WR *HQHUD:
! Y XvLQi @3 PJ PPRO HTXLY DQG

VW\UHQH GBULYDPNLYHPPRO
HTXLWQ(=UD\RLR BWWHUPLRQHBHG EDQDOKHL¥UXGH PL[WXUH ZD
SXULILHG E\ IODVK FROXP QF B KIHFOBDWERNM LQSKH M@ WY @YV HO XH
DIIRWG PJ \LHOG DV D ZKLWH VROLG

H NMR (500 MHz, CDCY) /7.76 +7.69 (m, 4H), 7.45+7.42 (m, 2H), 6.88+6.84 (m, 2H),
6.44 (d,J = 16.0 Hz, 1H), 6.30 (dd,= 16.0, 6.7 Hz, 1H), 5.09 (§,= 6.3 Hz, 1H), 4.07+3.99
(m, 2H), 3.48 (td) = 11.7, 2.1 Hz, 2H), 2.43 (ddi,= 11.1, 7.04.1 Hz, 1H), 1.77+1.69(m,
2H), 1.66 (s, B), 1.62 (ddJ = 11.9, 4.5 Hz, 2H), 1.20 (d,= 6.3 Hz, 6H).

13C NMR (126 MHz, CDCJ) /195.2, 173.4, 159.6, 141.5, 137186.7, 132.1, 131.0, 130.5,
127.7,125.9, 117,39.5 69.5, 67.8, 38.7, 32.6, 29.8, 21.7

HRMS: calculated foC7H330s (M+H*): 437.2323, found 437.2307

o W HIGOW \ O FKORUREHQ]R\O
N,@/\,CNBOC PHWKRPHWKXQQGRO
e {_H DFHWDPLGR VW\U\ED B ERH\DWEA B H
N 6u 6\QWKHVL]HG DFFRUGLQJ WR *HQHUD
O)\OC' XVL@3 N PJ mmol, 1.0equiv.) DQG
VW\UHQH GRULYDRULYH PPRO
HTXLYQ( =UDWLR  Z®WWHUP L4Q HG5 EDQDOKWLRUXGH PL[WXUH ZD

SXULILHG E\ IODVK FROXP QF B KIHFOBFWERNM LMSKH @ WY @YV HO XH
DIIRXG PJ \LHOG DV D.ZKLWH VROLG

&0



H NMR (400 MHz, CDCJ) /7.73 £7.65 (m, 2H), 7.54+7.47 (m, 2H), 7.38t7.32 (m, 2H),

7.29 (s, 1H), 7.15 (dl = 8.5 Hz, 2H), 6.95 (d] = 2.5 Hz, 1H), 6.87 (d] = 9.0 Hz, 1H), 6.72
(dd,J=19.1, 2.5 Hz, 1H), 6.31 (d,= 11.7Hz, 1H), 5.41 (ddJ = 11.6, 10.0 Hz, 1H), 4.1%

4.02 (m, 2H), 3.81 (s, 5H), 2.7#.59 (m, 3H), 2.46 (s, 3H), 1.63 @+ 13.4 Hz, 2H), 1.45 (s,

9H), 1.40+£1.32 (m, 2H).

13C NMR (126 MHz, CDGJ) /168.3, 168.1, 156.4, 154.8, 139.8, 136.7, 136.5,01364.0,
133.5, 131.3, 131,30.1, 129.3, 129.1, 127.6, 120.0, 115.2, 112.5, 112.3, 100.7, 79.4, 55.8,
43.4, 35.1, 33.3, 32.0, 28.5, 13.3

HRMS: calculated foCs7H4oCIN3NaGs (M+Na*): 664.2549 found664.2560

6 6 6 5 6 6 6 LPWK\O(

VW\U\O WHWUDGHFDK\GUR
+ F\FORSHQWD>D @ S RH-VD KFhYK U H ©
6\QWKHVL]HG DFFRUGLQJ(WRLQUQMBDO 3URFF

PJ PPRO HTXLY VWQUHQHPJ

PPRO HTXLYQ( =UDWLR ZOWWHUPLQHG E\
105 DQDIWH.WUXGH PL[WXUH ZDV SXULILHG E\
FKURPDWRJUPBKHRRFZ(WLLQ KH[DQHV DV HOXHQW WR DIIRUG
PJ \LHOG DV D.ZKLWH VROLG

'H NMR (500 MHz, CDCJ) /7.43 £7.26 (m, 437H), 7.22 £7.16 (m, 105H), 6.46+6.37 (m,
0.78H), 6.36+6.29 (m, 0.861), 5.34 (dgJ =5.2, 2.7, 2.0 Hz,.00H), 2.68 +2.60 (m, 127H),

2.54 (td,J=9.0, 6.5 Hz, 24H), 2.13 (s, 1.89), 2.12 (s, 20H), 2.24 +1.87 (m, 10.68l), 1.75
+1.13 (m, 1603H), 1.05 (s, B4H), 1.02 (s, 126H), 0.64 (s, 106H), 0.64 (s, 1.89).

13C NMR (126 MHz, CDGJ) /209.8, 209.8, 142.6, 140.5, 138.3, 138.0, 136.0, 134.2, 129.4,
128.6, 128.6, 127.9, 127.0, 126126.1, 126.1 121.3 119.9, 63.9, 57,57.2, 50.5, 50.3, 44.2,
43.1, 39.4, 39.2, 39.1, 37.9, 37.6, 37.2, 37.1, 34.5, 32.0, 3297 31.93, 31.729.0 28.1,
24.7,24.6, 23.0, 21.1, 20.92, 19.6, 19.6, 13.4,.13.4

HRMS: calculated foCagH390 (M+H™): 403.2995, found 403.3004

>< D6 5 P6 'LPHWK\QVW\U\O WHWUDK\GURIX!I
e . > G@> @GIORPROLPLGLOH+GLRQH Z
), 6\QWKHVL]HG DFFRUGLQJ XWR QHQMIJDO 3URFHGX
[ o ’N\ , PJ PPRO HTXLY VWQUHQHPJ PPRO

Ph HTXLY (=$@WLR ZDG/HWHUP +QHEG DQDO\VLYV

7KH FUXGH PL[WXUH ZDV SXULILHG E\ IODVK FF
RQ VDAQIHO$F2(W LQ KH[DQHV DVZHGKBQWHWRRPHBREGU
\LHOG DV D ZKLWH VROLG

6w

IH NMR (400 MHz, CDCJ) /9.15 (s, 1H), 7.48+7.26 (m, 7H), 6.68 (d]= 16.1 Hz, 1H), 6.31
(dd,J = 15.9, 7.8 Hz, 1H), 5.74 (dd= 8.1, 2.0 Hz, 1H), 5.66 (d,= 1.8 Hz, 1H), 5.08 (dd]

= 6.4, 1.9 Hz, 1H), 4.86 (dd,= 6.4, 4.3 Hz, 1H), 4.71 (ddd= 7.7, 4.3, 1.1 Hz, 1H), 61 (s,

3H), 1.37 (s, 3H).

13C NMR (101 MHz, CDCJ) /163.4, 150.1, 142.6, 136.1, 134.1, 128.7, 128.7, 128.4,,127.0
126.9, 125.9, 114.8, 102.7, 94.9, 89.1, 85.0, 84.6, 27.3, 25.5

HRMS: calculated foCigH20N2NaGs (M+Na*): 379.1264 found379.1258
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6 &KORUR QQDPFOFORSURS\OHWHRIQR® HW K\O
GLK\GUEHQ]R>G@> RIR{DILQ 6\QWKHVL]HG
Il DFFRUGLQJ WR *HQMLIA 3ABRFAGEXUHPPRO
CFs  HTXLY VOVQWBHQHPJ PPROHTXL¥Q( = UDWLR
I R ZBWWHUP L4Q HEG5 D QD OKWLWXGH PL[WXUH ZDV
O SXULILHG E\ IODVK FROXPQFBKIUHRPIFE RUUDB K\ RQ
| KH[DQHV DV HOXHQWJWR\DHRGBGDV D ZKLWH VROL(

6x Ph 1H NMR (400 MHz, CDC) /7.59 +7.51 (m, 1H), 7.42+7.27 (m, 5H),
7.25 £7.22m, 1H), 6.98 (d,J = 8.8 Hz, 1H), 6.58 (df] = 16.1, 1.7 Hz, 1H), 6.18 (di,= 16.1,
5.6 Hz, 1H), 4.79+4.59 (m, 2H), 1.40 (tt) = 8.3, 5.1 Hz, 1H), 0.990.78 (m, 4H).
13C NMR (101 MHz, CDGJ) /148.2, 136.0, 135.4, 133.4, 131.6, 129.1, 128.8, 128.3, 126.6,
122.1,117.8, 115.8, 95.8, 66.4, 46894, 8.91-0.5.
1F NMR (376 MHz, CDGJ) /-80.20.
HRMS: calculated foCy3H17CIFsNNaG; (M+Na®): 454.0792 found454.0800

Cl N

C4. Unsuccessful Substrates

Giese addition

+
Ph K [18-C-6]
EtOOC COOEt o o
|| Et0OC COOEt 5=
” | | 1N
N
H

R

1p 1m
©/\/ (j/g 2 Bpin A 1ms
traces of product traces of product

Figure S7. Unsuccessful substrates that offered poor yields (ranging from 0 to <20%)
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D. Mechanistic Studies

D1. Control reactionswith green light

For the reactions performed under green light irradiatios\emiuChem®& 3 -30-1 LEDs
ma= 520 nm 2-3 cm away was used. The reaction temperatwascontrolledby a

fan (T internal to the vial wameasured to be between 35 °C afd@ - the setups depicted

in Figure S§.

Intensity
o o
(e} (o] =

o
~

0,2

425 475 525 575 625
QP

Figure S8 Reactionsetup for green light irradiation

D2. UV-Vis measurements

EtOOC COOEt
l l —1a
—2a
Me™ N° Me e —— catalyst B
1a 8 ——1a+2a
cl o = ——1a+cat. B
cl E=) —— Reaction mixture
N—Ph g
Cl @D
o
Cl o <
catalyst B
/\sozPh
—_——
600

2a
A (nm)

Figure S9 Optical absrption spectra, recorded in DM 1 mm path quartz cuvettes using a Shimadzu 2401PC
89iYLV VSHFWURSKRWRPHWHU DQG YLVXQ@npprestsdnt of e ebldkdd BDAH VHSDUDW

complex between catalyBtandla. [1a] = 0.15M, [2g] = 0.10 M[catalystB] = 0.02M.
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Figure S15 Optical aberption spectra, recorded in DMf 1 mm path quartz cuvettes using a Shimadzu 2401PC
89iYLV VSHFWURSKRWRPHWHU DQG YLVXDO DSSHDUDQFH RI WKH VHSDUDW

complex between catalyStandsilicate1b. [1b] = 0.15M, [catalystC] = 0.02M.
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BF3K
Me,
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Figure S18 Optical aberption spectra, recorded in DMf 1 mm path quartz cuvettes using a Shimadzu 2401PC
89iYLV VSHFWURSKRWRPHWHU DBép&Baty tescidn @QoripSriehtDadnd @@ thel chrdretVEDA
complex between cataly&tandtrifluoroborate salt.c. [1¢ = 0.15M, [catalystC] = 0.02M.

D3. Cyclic Voltammetry Measurements

For all cyclic voltammetry (CV) measurements, a glassy carbon disk ele¢tiameter 3 mm)

was used as the working electrode. A silver wire coated with AgClimmersed in a 3.5 M aqueous
solution of KCI and separated from the analyte by a fritted glass disk was employed as the
reference electrode. A Pt wire coungdectrode comleted the electrochemical setup. The scan
rate used in each CV experiment is indicated case by case.

Potentials are quoted with the following notati&gf refers to the cathodic peak potent&},
refers to the anodic peak potential, while Bfévalue describes the electrochemical properties
of the referred compound.

50 mV/s
0,6 100 mV/s
500 mV/s
0,4 - Cl
Cl o
N—Ph
L a\t cl
i B N\ a °
E N catalyst B
E e
S 0,0 | —
o
0,2 1
-0,4
T T T T T T T T T 1
-6 -14 -12 -10 -08 -06 -04 -02 00 0,2

potential (V)

Figure S17 Cyclic voltammogranfor catalystB [0.02 M] in [0.1 M] TBAPF in DMF. Measurementtarted by

reduction from o -2.0V, followed by oxidationfrom -2.0 Vto 0, and finisling at 0 V. Glassy carbon electrode
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working electrode, Ag/AgCl (KCI 3.5 M) reference electrode, Pt wire auxiliary electrode. Two irreversible peaks

observed increasing with sweep rate.

— 50 mV/s
0.6 100 mV/s
500 mV/s
7 Me,
044 cl
cl C
r N Me
"l c o
2 02 R P Cl Me
S N\ catalyst C
= s
0 0,0+ L R ————
2 =
[$]
_0’2 -
-0,4 -

T T T
16 -14 12 -10 -08 -06 -04 -02 00 02
potantial (V)

Figure S18: Cyclic voltammogranfor catalystC [0.02 M] in [0.1 M] TBAPFs in DMF. Measurementtarted by
reduction from 0 ta2.0 V, followed by oxidatiodrom -2.0 Vto 0, and finishing at 0 V. Glassy carbon electrode
working electrode, Ag/AgCI (KCI 3.5 M) reference electrode, Pt wire auxiliary electrode. Two irréeqysks

observed increasing with sweep rate.

D4. Quantum Yield Determination

D4.1 Experimental Setup

The experiments for thguantumyield determinationwere conducted under illumination By

460 nm highpower single LED(setupdepictedn Figure S19, using amaluminum block on a
3D-printed holder, fitted with a 460 nm higiower single LED. The irradiance was fixed at
60+2 mW/cm, as controlled by an external power supply and measured using a photodiode
light detector at the start of each reactiornisBetup secured a reliable irradiation while keeping

a distance of 1 cm between the reattvessel and the light source.

@7



Figure S19: high-power single LED setup

D4.2 GeneraProcedureF for quantum yield determinations.

A ferrioxalate actinometer adtion was prepared by following the Hammond variation of the
Hatchard and Parker procedure outlined in the Handbook of Photocheittildtgy/ferrioxalate
actinometer solution measures the decomposition of ferric ions to ferrous ions, which are
complexed by, 10-phenanthroline and monitored by UV/Vis absorbance at 510 nm. The moles
of iron-phenanthroline complex formed are related to moles of photons absorbed. The
following solutions were prepared and stored in a dark laboratory (red light):

1. Potassium feioxalate solution: 294.8 mg of potassium ferrioxalate (commercially available

IURP $OID $HVDU DQG / Rl VXOIXULF DFLG ZHUH DGGH
and filled to the mark with water (HPLC grade).

2. Phenanthroline solution: 0.2% tveight of 1,18phenanthroline in water (100 mg in 50 mL

volumetric flask).

3. Buffer solution: 2.47 g of NaOAc and 0.5 mL of sulfuric acid (96%) were added to a 50 mL
volumetric flask and filled to thmark with water (HPLC grade).

The actinometry measements were done as follows:

1. 1 mL of the actinometer solution was added 16 anm diameter vialThe vialwas placed
into an aluminum block on a 3printed holder, fitted with a 460 nm higlower single
LED (Figure S19. The solution was irradiated at@@m. This procedure was repeated 4
times, quenching the solutionea different time intervals

2. Then 1 mL of the model reaction lmlving General Focedure A, B or Bvasplaced in the
irradiaion set up and irradiated fdifferent irradiation times

3. Afterirradiation, the actinometer solutions were removed and placed in a 10 mL volumetric
flask containing 0.5 mL of 1, phenanthroline solution and 2 mL of buffer solution. These
flasks were filled to the mark with water (HPIg€ade).

4. The UV-Vis specta of the complexed actinometer samples were recorded for each time
interval. The absorbance of the complexed actinometer solution was monitored at 510 nm.

The molesof e IRUPHG IRU HDFK VDPSOH LV GHWHUPLQHG XVLQJ %]

Mols of Fe(ll) = §x &x ~#510nm)/10%x &x K Y510 J I) (Eq.1)
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where V4 is the irradiated volume (1 mL),.\s the aliquot of the irradiated solution taken for

the determination of the ferrous ions (1 mL}), i¥ the final volume after complexation with
phenanthroling€10 mL), | is the optical pattOHQJWK RI WKH LUUDGLDWLRQ FHOO
is the optical difference in absorbance between the irradiated solution and the one stored in the

GDUN O QP LV WKH H[WLQFWLR Q& HDhmR11HM Wmtd KH FRPSOF
Lemt). The moles of & formed (x) are plotted as a function of time (t). The slope of this line

was correlated to the moles of incident photons by unit of time (q0 n,p) by the use of the

following Equation 2:

- 3= @BMAIO[ T #3](Eq.2
where dx/dt is the rate of change of a measurable quantity (spectral or any other property), the
TXDQWXP \LH& & 458 nhRi®J1.¥H1-10°* ]is the ratio of absorbed photons by the
solution, and A LV W K Hc®dt Mdrddtldnr@ter at the wavelength used to carry out the
experiments (460 nm). The absorbance at 460 nf#6A) was measured using a Shimadzu
2401PC UWVis spectrophotometer in a 10 mm path quartz cuvette.

The moles of produdbrmed for the model eetion were determined by GC measurement (FID
detector) using 1,3;8imethoxybenzene as internal standard. The moles of product per unit of
time are related to the number of photons absorbed.

The photons absorbed are correlated to the number of ingidetans by the use of Equation
1. According to this, if we plot the moles of product (y) versus the moles of incident photons
T QS GW WKH VORSIEAOVYIHTXOHUMWR LV WKH TXDQWXP \LH
determined and A460 nm) is the absatipn of the reaction under studé. (460 nm) was
measured using a Shimadzu 2401PGWY spectrophotometer in 10 mm path quartz.

D4.3 Quantumyield of theGiese additiorto vinylsulfone2a usingDHP lacatalyzed b\B

The quantum vyield has been determirfetiowing general procedure.Hhe actinometer
solutionwas irradiated for 3 sec, 6 sec, 9 sec, andel2The model reactiomas prepared
according to General Procedureafdd each reaction mixture was irradiateds2min, 60 min,
90 min, 140min. The atsorbancet 460 nnof the norcomplexedactinometer solutiowas
measuredo be 0.186An absorbance of 0.064as determined for the model reaction mixture
(1:4 dilution). Plot of mols of F& formed vs irradiation timend plot of mols of incident
photors vs mols of product formaslere depicted afigure S20 andfigure S21, respectively

7KH TXD QW X& dfithé PhGtochemical transformation was measured (ke
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Mol Fe(ll) vs time
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Figure S2Q Plot of molesof Fe#* formed vs irradiation time. Slope of the line correlates to the moles of incident
photons by unit of time.

Quantum Yield
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Figure S21 Plot of molesof incident photons veolesof product formed. Slope of the line correlates to quantum

yield of the photochemical transformation.

D4.4 Quantum yield of th&iese additiorto vinylsulfone2a usingsilicate 1f catalyzed byC

The quantum vyield has beertdrmined following general procedure Fhe actinometer
solutionwas irradiated for 3 sec, 6 sec, 9 sec, and 12 sec. The model reesigmepared
according to General ProcedurealBd each reaction mixture was irradiatedlfomin, 30 min,
45 min, 63min. The absorbance at 460 rphthe noncomplexedactinometer solution was
measuredo be 0.144. An absorbance of 0\98s determined for the model reaction mixture
(1:4 dilution). Plot of mols of F& formed vs irradiation timend plot of mols of incident
photons vs mols of product formeagkre depicted afigure S22andfigure S23 respectively

7KH TXDQW X& oflthe PhGtochemical transformation was measurdz: 03
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Mol Fe(ll) vs time
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Figure S22 Plot of mols of F& formed vs irradiation time. Slope of the line correlates to the moles of incident

photons by unit of time.
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Figure S23 Plot of molsof incident photons vs mols of product formed. Slope of the line correlates to quantum

yield of the photochemical transformation.

D45 Quantum yield of thelecktype reactiorusing styrenend DHP1k catalyzed byC

The quantum vyield has been determinetlofving general procedure. Hhe actinometer
solutionwas irradiated for 1 sec, 3 sec, 6 sec, and 9r$ecmodel reactiowas preparedith

0.9 mL dioxane and 0.1 mL watarstead of 1mL dioxanaacording to General Procedure E
and each reaction mixtureas irradiated for90 min, 150 min, 210 min, 270min. The
absorbance at 460 nafi the noncomplexedactinometer solution was measutedoe0.139

An absorbance of 0.03¥as determined for the model reaction mixture (1:4 dilutiBigt of
mols of Fé* formed vs irradiation timandplot of mols of incident photons vs mols of product
formedwere depicted aBigure S24andFigure S25 respectively
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7KH TXD QW X& ofithé phGtochemical transformation was measured th(ie

Mol Fe(ll) vs time
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Figure S24 Plot of mols of F& formed vs irradiation time. Slope of the line correlates to the moles of incident
photons by unit of time.
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Figure S25 Plot of molsof incident photons vs mols of product formed. Slope of the line correlates to quantum
yield of the photochemical transformation
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IH NMR (400 MHz, CDCJ)

3600

£

7.00
7.00
7.00
7.00

—234

—2.10

3400
3200
3000
[ ‘ ‘ +2800
} J +2600
2400
cl 0 2200

N Me 2000

1800
Cl o Me
catalyst C

~1600

1400

1200

! 1000

800

600

r
T
o

200

6.5

3071

65 6.0 55 45 40 35 30 25 20 15 10 05 00 05 -10

oS4 200=

5.0
f1 (ppm)

30000

—162.64
130
27.
126,
—21.28
—1809

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

1 4000

2000

2000

T T T T T T T T T T T r T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S36



'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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IH NMR (400 MHz, CDCI3)
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'H NMR (400 MHz, CDC))
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H NMR (500 MHz, CDC))
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IH NMR (400 MHz, CDCI3)
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'H NMR (300 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDCI3)
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'H NMR (400 MHz, CDC))

4000

3500

3000

2500

2000

1500
1000
500

L0T—

Lo~

S0,Ph

4a

FSE6

101

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f1 (ppm)

10.5

13C NMR (101 MHz, CDGJ)

2 {=3 (=3 (=] (=3 f=3 (=3 (=] (=3 f=3 o
2 (=] [=3 m (=3 (= (=3 (= m (=] (= (= (=] (=3 m
3 2 ? 8 8 & 28 { 5] 8 8 3 8 8 ]
N [ ~N ~ ~N - — — ~— — @ o - ~N o N
) h h h h | 1 L 1 L i I 1 h i H
bE'BZ—
PTrE—
—_—
1S'9ZT~
15221~
ez
TeEEr
280PT— -—]
6b'95T—

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

T
210

$49



'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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19 NMR (471 MHz, CDGJ)
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H NMR (500 MHz, CDC))
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'H NMR (400 MHz, CDC))
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H NMR (500 MHz, CDC))
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'H NMR (400 MHz, CDC))
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IH NMR (500 MHz, CDCJ)
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))

~1900
1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100
o

100

1€

08z

[AS o

£6'S
86'G.
109
mc.m“u
8b'9
B9
6b'9
59

ES'Y
88'9
68'9
6’9
E6'9
bE'9
S6'9
60¢
e
9w

NBoc

6k

S

==

{

»mﬁ
£€'6
$0'Z

hy
(2T

{

Feoz

=00'T
00’1
H\mm.c
96°0
~16'0

7.5

8.0

8.5

T
100 95

T
10.5

13C NMR (101 MHz, CDGJ)

36000
34000

32000

30000

28000

26000

24000

22000

{20000

18000

16000

14000

12000

10000

8000

6000

4000

2000
0

2000

98—
E8'TE—

T8 6E—
wBer—

& 6L—

SETZIN_
ssEl—
88Vl

ewea

PEPET—

06T —

B6'P ST —

T
-10

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

T
210

S62



'H NMR (500 MHz, CDC))
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'H NMR (500 MHz, CDC))
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'H NMR (500 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (400 MHz, CDC))
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'H NMR (500 MHz, CDC))
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'H NMR (500 MHz, CDC))

<-2200000

2100000
’ 2000000
1900000
1800000
| { r [ [ 1700000
| 5 | / 1600000
1500000
1400000
+1300000
1200000
1100000
1000000
900000
800000
700000
600000
500000

400000

300000
] (200000
| 100000
J _Hj L L_i L_.,JJL S
=
8.
&

~
w0 OIS 100000
— <

— O Y +-200000
1

105 10,0 9.5 9.0 8.5 8.0 7.5 7.

380000

195.15
17335
— 15957
—79.52
69,45
~67.81
—38.66
~3250
2984
—2553
2167

1360000

340000

320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

(120000

100000

80000

60000

{40000

20000

o

20000

T T T T T T T T T

T T 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 70 60 50 40 30 20 10 ) -10

S71



IH NMR (400 MHz, CDCJ)

13C NMR (126 MHz, CDGJ)
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IH NMR (500 MHz, CDCJ)

13C NMR (126 MHz, CDGJ)
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IH NMR (400 MHz, CDCJ)

13C NMR (101 MHz, CDGJ)
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'H NMR (400 MHz, CDCJ)

13C NMR (101 MHz, CDGJ)
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19 NMR (376 MHz, CDGJ)
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