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Pathways to hinderd dialkyl ethers
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E.; Sindac, J. A. WO2011088045, 2011, A1.
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Kolbe Electrolysis
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Direct decarboxylative etherification
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Reaction mechanism

1. the rate-limiting oxidation of a carboxylate 
on the anode to generate a carbocation

2. nucleophilic attack by an alcohol to
afford the ether product
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2,4,6-collidine (3.0 eq)
nBu4NPF6 (0.1 M)

AgPF6 (1.5 eq)

3Å MS, CH2Cl2 (3 ml), rt

+C/-C, 10 mA, 3 h
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R4

R5

R3

R1
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(0.2 mmol, 1.0 eq) (3.0 eq)

NCbzO

OH

CO2Me

NHCbz
O O
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CO2Me

BocN

O

O

O

O

O
Br

Current route: 2 steps
(51%, 15 h)

Previous route: 3 steps
(<4% over all, >6 d)

1 steps
(32%, 3 h)

5 steps
(31% over all, 2.5 d)

1 steps
(40%, 3 h)

7 steps
(37% over all, >3 d)

1 steps
(42%, 3 h)

4 steps
(47% over all, >2 d)

1 steps
(81%, 3 h)

2 steps
(<2% over all, >5 d)

1 steps
(21%, 3 h)

6 steps
(24% over all, 2 d)

Substrate scope (applications)
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Substrate scope (alcohol)
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Substrate scope (fluoride, ether)
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Current route: 2 steps
(56%, 9 h)

Previous route: 7 steps
(21% over all, >4 d)

1 steps
(66%, 3 h)

5 steps
(15% over all, >5 d)

2 steps
(31%, 24 h)

7 steps
(12% over all, 3 d)

2 steps
(22%, 27 h)
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(5% over all, >9 d)
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(8% over all, 62 h)
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(yield not reported)
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Organophotoredox-Catalyzed C(sp3)-O Bond Formation

Radical-Polar Crossover (RPC) Reaction



25

TsN

OH

O

O

N

O

O

PTH1 (10 mol %)
LiBH4 (10 mol %)

MeCN
Blue LED, 24 h

TsN

O

Entry

1

2

3

4

Change from standard condition

none

PTH2 instead of PTH1

PTH3 instead of PTH1

PTH4 instead of PTH1

Yield 
(%)

81

26

54

40

S

N

S

N

S

N

S

N

Ph Ph Ph

OMeMeO

PTH1 PTH2 PTH3 PTH4

(continued to the next page)

Screening of Catalysts and Bases (1)
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Ir(ppy)3 (2 mol%) instead of PTH1

Ru(bpy)3(PF6)2 (2 mol%) instead of PTH1 and LiBF4

Ir[sF(CF3)ppy]2(dtbbpy)PF6 (2 mol%) instead of PTH1 and LiBF4
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