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Methodology

Changing the light power density of a blue e Irsppy as a water-soluble catalyst for * A photocatalytic system with a continuous wave (cw)

continuous-wave light source using an inexpensive lens dehalogenation and isomerization reactions laser of 447 nm working at 1 W, collimated to a spot
allows one to selectively switch from one- to two-photon smaller than 1 mm? using a lens

substrate activation chemistry and regulate redox
potentials for difficult reductions.

This study demonstrates how adjusting the intensity of
light from an LED source can lead to different main m

roducts from the same substrate under identical reaction
P These findings show  that

conditions.
1. The redox potential for reductive dehalogenations combining a photocatalytic system
Using this novel technique for lab-scale photoreactions lsu% (c) Involving a photocatalyst, solvent,
with three substrate classes resulted in high product yields | and sacrificial reagent with a blue
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and exceptional selectivity. b) § sppy (3 mot @ rspey (2 ot @ ES% 5% cw light source can be expl0|teql to
P > : carry out a wide range of chemical
The findings from this study can be used for controlling R 447 pm h(21W) o] 447 nm 6<1hv2v, lens) goo 1 " reactions, such as selective
reactivity of substrates in different solvents and designing e photoredox reactions in which

photocatalytic redox reactions that vyield valuable PR TR A WUM VM WAL different main products can be
8 (ppm)

photochemical products. obtained from the same substrates

under similar reaction conditions.
2. The photochemical cis-trans isomerization of olefins versus their photoreduction

Introduction

Ph l ith if - b g A TEOAG ) S References
otocatalysts with specific properties can be used to m p \ <
COOH R

> 123x . c
determine the yield and selectivity of photo-redox " aarmw o e I || \N w 1 S.Fukuzumietal, Chem. Sci,
reactions. 2h 2h 2 o N 2 2013, 4, 561-574.

HOOC Irsppy (2 mol%) HOOC ‘g .: %;::“z.”g{%
Light l l th-d dent hotoch el ’/\COOH 4IrsIOIOy (5 mol%) NN TEOA (5 eq.) s PN 8 10 * | | lew—— ,“}{:4

Ight=cotor or ~wavelength=aependent — photochemica HooC 3mlH,0 coor 3mUH,0 coon I N LM 2 |. Ghosh etal.,, Chem. Int. Ed.,
reactions are being explored to avoid the use of expensive 66%  447omaw) =l 447nm (LW, tens) 61% 2016, 55, 7676-7679.
photocatalysts. However, most laboratories do not have
access to multiple high-powered pulsed lasers.
3. The competition between hydrogen atom abstraction and radical dimerization processes 3 A M. Martinez-Gualda et al., Nat.

A rather lucrative, less explored alternative is modifying the Commun., 2019, 10, 2634.
intensities of light from a single source to control the _ S

outcome of a photochemical reaction. oo Irsppy.2 mol%) oo Irspey (2 Mot O

4 K. C. Harper etal., ACS Cent. Sci.,
2019, 5, 109-115.

: TEOA (5 eq.) TEOA (5 eq.) o
:n“ls.sxw'.,fv's_‘,- 2 4 > 2nps
P 3mlH,0 3mlH,0 Q
fTERT | 23% 447nm AW) | 10mm 447 nm (1 W, lens) 54% '
0 24:111:|”"s 4000 6000 (35% T ) 2h 2h HOOC (~100% Conv.) 0 ”:s 3000 00
5 X Guoetal, Chem. Sci., 2018, 9,

To vary the properties of a photocatalyst
by changing the light intensity 5052-5056.

counts (510 nm) _,
2
o horm. AOD (e3;)

. Reactivity control of a photocatalytic system by changing the light intensit
Published as 4 P y y y ging g y

Kerzig et al. (2019) | Chemical Science | DOI: 10.1039/C9SC04584H




