Carbon—Carbon Bond Forming Reactions
via Photogenerated Intermediates

Repoter: Rongyi Zhang
November 28 2016

Maurizio Fagnoni ec ac Chem. Rev. 2016, 116, 9850—9913
DOI: 10.1021/acs.chemrev.5b00662



Content

Photogeneration of Reactive Intermediates

Radicals

Radical Pairs/Biradicals
Radical lons
Carbocations /Carbanions

Carbenes

Common Photoredox Catalysts

Potential of molecules and photocatalysts

hv
- C=-C bond
. formation

C" | CH

cC/C



Radicals

RCOQ,

:7} -CO,

R-COOH

R-X
hv X=1, Br,
a |- X SePh, etc
d
(7) " rs
s" é-H
hv | C
[M™]-R

R-H
2%
PC-H °
\/ Radical
V/\ trap
Adduct
radical

PC=Photocatalyst

(a) Modes of Photogeneration of Radicals; (b)General Scheme of a
Photocatalyzed Hydrogen AtomTransfer (HAT) Reaction



Radicals

Y-Z
hY a = S
~ hV NG N
R-H . Halide, SPh,
% SePh etc
Y-H d ~ Pl " 1y
thf X'
Y/ P|-X Use of Photogenerated Heteroatom Based Radicals

for the Formation of Carbon Centered Radicals

T Me—(IS?—CN PhCH,CH,CN
6 \<\ (R CN
‘ hy Me—ISI.- H\O/\
O SO,Me
Q (/ 91%
N Ss ¢
OCOCH,CH,Ph . o
o™ Me—S—CN
SO,Me 0]

Barton, D. H. R et ac. Tetrahedron 1992, 48, 2613—2626.



Radicals

Initiation

BI" BI-OH
Ru''(bpy)s** - 1

hv coo’

Ru''(bpy)3?* Il 3+
Ru"(b
(2 mol %) (bry)s

=
O\/ . KF3B/\/©
2
Bl

ya

Ph” 3
Ph
. BI I
Zhpy T
Bl O 4 73%

BI-OH = o

Yiyun Chen et ac. J. Am. Chem. Soc. 2014, 136,2280—2283. Maurizio Fagnoni et ac. Chem. Sci. 2014, 5, 2893—2898.

o O

hv, TBADT(2 mol%)
MeCN
5

. hv
/- W100324 ~— W1003244-\

N HW,003,> /]

A

Y
@)

% Z“>COCH;

7°

Cﬁ Z EWG

6 58%

COCH,

COCH;

0 EWG
w TBADT = (nBugN)4[W1003,]
8 @]



Radical Pairs/Biradicals
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Modes of Photogeneration of (a and b) Radical Pairs and (c and d) Biradicals



Radical Pairs/Biradicals
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General Scheme of Photoredox Catalysis
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R-X = Reagent to be oxidized; R-Y = Reagent to be reduced
SD = Sacrificial electron donor; SA = Sacrificial electron acceptor

Int = Intermediate involved in the process
In purple the species generating the synthetic intermediates (a radical ion or a radical from it, in blue).



Carbocations /Carbanions
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Carbenes
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Functionalization of Carbon Nanostructures
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Photoredox Catalysts -
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potential of molecules and photocatalysts
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Summary
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